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Clinical teaching, or instruction conveyed at tte bed- 
side, directly from the symptoms of the patient, has been 
long recognized as an integral and most essential part of 
medical education. But it is only very recently tliat 
the clinical examination of the student has been con- 
sidered as the mosteftective proof of his practical know- 
ledge of disease; and in all probability before long no 
student will be granted his diploma to practise his pro- 
fession until his clinical knowledge of disease has been 
tested as a part of his Onal examination. 

It is with the view of promoting a practical and clinical 
knowledge of a class of diseases which are not without 
their dilficulties in diagnosis that the present work has 
been prepared, with the hope that both student and youflg 
practitioner may by it be assisted in their clinical obser- 
vations. 

The author's experience as a Lecturer on Medicine, 
and Clinical Teacher, leads him to believe that such a 
work will prove useful in clinical teaching, notwith- 
standing the many excellent works, in this department 
of medicine, already in the bands of the profession. 

The classification of the several diseases of the kidney 
adopted in the present work is that which the author 
has followed for many years in his lectures on medicine. 
Some classification is necessary for the facility of refcvp\\-w^. 
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and this has been formed as closely as possible on a 
pathological basis. 

The third part treats of the several properties of the 
urine — physical, chemical, and morphological — signifi- 
cant or otherwise of organic or functional disease of the 
kidneys or other organs. 

The author believes that the student who makes him- 
self familiar with the various indications which are to be 
gathered from a proper examination of the urine will 
prove as expert in the diagnosis of this class of disease 
as the proficient in the use of the stethoscope becomes in 
the diagnosis of diseases of the lungs and heart. 

17 Cheater Street, Bblorave Square ; 
February^ 1870. 



PUBLISHEE'S NOTE. 

In reprinting the present work, a few illustrations of 
urinary deposits have been introduced, with the object 
of rendering the volume more practically useful to the 
student. 

Philadelphia, April, 1870. 
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PAET I. 

NEPHRITIS— INFLAMMATION OF THE KIDNEYS. 



Group I. — Diseases marked by symptoms more or less 
of an inflammatory character; excited by various 
causes, and indicated by bloody, albuminous, or 
purulent urine; the urinary sediment often exhi- 
biting specific microscopic objects. 



RENAL DISEASES. 



PART I.-NEPHRITIS. 

CAUSES AND PATUOLOGY. 



CHAPTER I.— IKTHODUCTOBY. 

Nephritis.— For clinical purposes, under tlia term 
Nephritis several disordered or disturbeil states of tbe 
kidneys are included which are not in a strictly patho- 
logical sense inflammatory. Under this head disorders 
of the kidneys, excited by various causes, will be in- 
cluded which are indicated by bloody, albuminoua, or 
purulent urine. It must not be forgotten, however, that 
the urine may have these several qualities, and the kid- 
neys may either not be involved at all, or, if implicated, 
their state may not be of the character of inflammation ; 
or if inflammatory, the ultimate result wiH differ in many 
moat important particulars. To the young and inexpe- 
rienced practitioner these apparent anomalies are, at lirst, 
grave obstacles to his forming a correct opinion of the 
nature of the disorder under which his patient suffers. 

In illustration it may be stated that in inflammation 
of the kidneys, from whatever cause — external violence, 
blows, poison, cold and wet, calculus, &c. — the urine is 
scanty, all but suppressed, and blootly. In the inflamma- 
tory state of the kidneys ailer scarlet fever the aaiLc.*;. 
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conditions are present. In calculus of the kidney the 
urine may be bloody. But the sequel to, or the effect of, 
these various causes, both on the kidneys themselves as 
well as on the constitution of the patient, is very diflfe- 
rent. In vascular tumors, polypi of the bladder, in 
prostatic disease, in stone in the bladder, in a particular 
parasitic affection endemic in certain parts of the world, 
the urine is bloody and the kidneys free from disease. 

The urine is albuminous in many different renal dis- 
orders. In both the acute and chronic forms of Bright's 
disease, in all forms of nephritis, in the gouty or atrophic 
kidneys, in several obstructive conditions of the circula- 
tion through the heart, lungs, or liver, in pneumonia, in 
cholera, the urine is albuminous, so that albuminous 
urine is equally present in inflammatory as in non-in- 
flammatory diseases of the kidneys. The urine, more- 
over, may be temporarily albuminous in pregnancy, as 
well as in some states of disordered digestion. Again, 
the urine is purulent at the latter state of nephritis pro- 
per, but it is also purulent in pyelitis, whether calculous 
or tubercular ; it is purulent in gonorrhoea, in cystitis, 
in prostatic disease, and oftentimes in stricture. It is 
manifest, therefore, that neither blood, pus, nor albumen 
are of themselves diagnostic of inflammation of the kid- 
neys, not necessarily even of disease of those organs, 
and yet one or other of those qualities is ever present 
when the kidneys are either inflamed or diseased. 

As any of the channels — ureters, bladder, urethra — 
through which the urine passes in its way from the 
kidney may be the seat of diseased action independent 
of the kidneys, blood or pus may become mixed with 
the urine in its passage outwards, and thus mislead the 
inexperienced. 

Before the microscope was applied to the examination 
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of the urinary sediment, and a greater accuracy obtained, 
io the diagnosis of urinary disease, errors of diagnosis of 
importance to the welfare of the patient must have been, 
as we know they were, frequent ; now, however, a mi- 
croscopic examination of the sediment in any sample of 
disease, compared or taken in conjunction with the symp- 
toms of the patient, will lead with certainty to a correct 
diagnosis. 

It has been already observed that the term nephritis 
includes many different forms of diseased action in the 
kidneys. It is only within the limits of the present 
generation that any distinction has been made between 
diseases of the substance of the organ and those of the 
outlets or passages. 

The causes of nephritis, or the agents through which 
inflammation of tlie kidneys or other disorganizing dis- 
ease may be established, are various, and the results or 
efl'ects of these various causes differ materially with the 
cause. The substance or parenchyma of the organ is af- 
fected by some, the outlets and passages by others. The 
term nephritis, applied indilierently and without distinc- 
tion to many very different morbid processes in the same 
organ, Las been ibund inconsistent with the more accu- 
rate researches of modern pathology, and a nomencla- 
ture is now employed which indicates either the probable 
cause or the seat, or perhaps both, of the disease in the 
kidneys. Attention to the differential diagnosis of the 
various disorders, formerly comprehended under tlie 
title of nephritis, will thus lead to a sound, correct, and 
practical knowledge of these disorders. 

It is to Eayer that we must concede the merit of first 
studying renal diseases with the object of establishing 
the differential diagnosis between an inflammation of the 
substance of the kidney and of the conduits or passages 
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leading therefrom. The aid which the microscope af- 
fords for correctly estimating the nature and seat of the 
renal disease, from an examination of the materials pass- 
ing off with the urine, has laid the foundation for a 
knowledge of the various morbid conditions to which 
the kidneys are liable, as correct, as minute, and, perhaps, 
more easily demonstrated than has been attained by the 
use of the stethoscope in the diagnosis of diseases of the 
chest. 

The term nephritis, then, without any adjective prefix, 
will express a more limited range of renal disease than 
it did formerly. It will be confined to such inflamma- 
tory states of the organs as may be excited by external 
injury, or developed by fevers or the peculiar action of 
certain poisons taken internally. The term idiopathic 
nephritis is made obsolete from the belief that there is 
no difficulty in definitely applying, to each individual 
case, a prefix which will clearly designate the form, 
cause, and seat of the renal disorder. 

Thus, nephritis simply indicates inflammation of the 
kidney, such as may be excited by external violence, 
wounds, or blows, or similar injuries; or such 'as may be 
developed by certain poisons received into the blood, 
whether absorbed through the skin and received into 
the system by the breath, or through the agency of par- 
ticular febrile poisons, such as scarlet fever, erysipelas, 
smallpox, or enteric fever. . Other forms of nephritis 
should be expressed according to the probable nature 
or sequel of the disorder. Of the several forms of 
Bright's disease, one is essentially, in its origin, inflam- 
matory. Rayer calls this albuminous nephritis. The 
term acute morbus Brightii, or acute albuminuria, is 
better. Gout and rheumatism are occasional causes of 
renal inflammation ; these, therefore, are designated gouty 
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and rheumatic nephritia. Stone in the t id neya develops 
inflammatory symptoms in thepe organs; calculous ne- 
phritis is therefore an appropriate prefix, as indicating 
the cause of the renal diaturhance. Tubercle and scrofula 
may affect the kidneys; tubercular and scrofulous ne- 
phritis are therefore appropriate terms. Cancer may be 
deposited in these organs, and give rise to symptoms, to 
which cancerous nephritis is ihe proper and intelligible 
prefix. 

When the pelvis and calyces of these organs are the 
seat of inflammatory action, independently and apart 
from, or in conjunction with, disease of the renal sub- 
stance, the term pyelitis is used to express the distinc- 
tion. But as the causes of the diseased action in the 
pelvis and calyces are various, the necessity for an ad- 
jective prefix distinguishing the variety becomes as 
necessary as in disease of the substance. The chief and 
most important forms of pyelitis are the calculous and the 
tubercular, or scrofulous. Stricture of the urethra, in- 
volving attacks of retention of urine, is sometimes the 
parent of wide-spread mischief, extending from the blad- 
der to the ureters, infundibulum, pelvis, and calyces of 
the kidney, giving rise to symptoms and changes of 
structure which will he described hereafter, a condition 
sometimes called pyelo-nephritis. 

Rayer and other French pathologists have described a 
series of morbid conditions, inflammatory chiefly, affect- 
ing the tissues surrounding the kidneys, but always oc- 
curring as the sequel to, or the eflect of, some antecedent 
disease of the kidneys, and to which they have applied 
the term peri-nephrilis. In contusions of the loins, in 
injuries or wounds of the back, inflammatory action 
around the kidneys may be set up. In some fevers, 
excejitionally, abscesees have formed external to the kid- 
2* 
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neys. In calculous disease of the kidney, in tubercular 
disease as well, where a renal abscess exists, the purulent 
collection may ulcerate its way outward through the 
loins, and will, in these several cases, excite inflammatory 
action in contiguous and surrounding textures, and to 
such conditions the term peri-nephritis has been applied. 
It appears undesirable to multiply the names of diseases 
and to apply to exceptional and rare occurrences, which 
are always secondary, a term which would imply that 
the disease was primary. Reference will hereafter be 
made to the character of the symptoms occasionally ex- 
cited by renal disease thus extending beyond the limits 
of the organs, but it is not desirable that peri-nephritis 
should be treated as a distinct or substantive disease. 

It may readily be conceived from these observations 
that the various forms of nephritis will give rise to symp- 
toms to a certain extent differing one from the other, 
but in these very differences will be found the key to a 
correct diagnosis. 

There are, however, a few prominent symptoms which 
may be said to be common to all varieties, and, therefore 
pathognomonic of the early state of nephritis, from what- 
ever cause. These are scanty and all but suppressed, 
high-colored, turbid, or bloody urine; frequent, diffi- 
cult, or painful micturition; urgent pain in the loins, 
sacrum, pubis, perineum, or urethra, with more or less 
febrile disturbance and vital depression. 

If we select a typical case of nephritis from any, what- 
ever, cause,, it will be found that these symptoms are 
present in greater or less intensity in i^ach ; but it is to 
the prominence of one or other of th^ese symptoms be- 
yond the others which, in the early stage, often guides 
the physiciao to a correct diagnosis of the particular 
form of nephritis which the patient suffers. Th^s, in 
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nepbritis from local or external injury the all ^)ut sup- 
pressed urine, which appears little more than pure blood, 
the difficult and painful micturition, and the urgent pain 
at the neck of the bladder, are far more prominent symp- 
tonna than the accompanying febrile disturbance ; while in 
the nephritis of acute albuminuria the rigors, prostration, 
irritable state of stomach, anorexia, heat of skin, and 
accelerated pulse, are more prominent and noticeable 
symptoms than those which have a more direct reference 
to the urine or the kidneys. The urine is scanty, high 
colored, and may contain blood; there is also frequency 
of micturition, but these symptoms are not the leading 
or the more prominent ones. It is, therefore, by care- 
fully estimating the force and character of both the 
general and local symptoms that a correct diagnosis of 
the special form of nephritis is arrived at. It will be 
conducive, therefore, to this object, to describe in suc- 
cession, and in the order in which the causes have been 
named, the symptoms of the several varieties of nephritis, 
laying emphasis on those symptoms which may be con- 
sidered pathognomonic of each form. 



CHAPTER II. 

Causes and Pathology. 

Inflainmation of the Kidney s^ with Bloody ^ Albuminous^ 

or Purulent Urine, 

The causes which may excite inflammation of the 
kidneys, in whatever form, may be conveniently divided 
into — 1. Idiopathic — doubtful. 2. Those which act ex- 
ternally or from without. 3. Those which operate from 
within the organism, either developed in the kidneys in 
the course of other diseases, or originating in the kidneys 
themselves from retention of some excrementitious mate- 
rial within them. 

§ 1. Nephritis — Idiopathic; — -from external injury ; — 
from poisons, either external or internal, — I have elsewhere^ 
expressed a doubt if nephritis ever exists as a primary 
or what is usually called an idiopathic disease. Whether 
inflammation of the kidneys can arise apart from the 
influence of some pre-existing internal cause, such as the 
irritation of calculus or gravel, the presence of tubercle, 
scrofula, or cancer — the influence of certain febrile poi- 
sons, scarlet fever, enteric fever, &c. — the agency of cer- 
tain exciting causes, in predisposed constitutions, bringing 
on a particular form of inflammatory action, followed by 
dropsy and not by the formation of pus — in fine, whether 
the kidneys are susceptible of acute parenchymatous 

' "On Dropsy,'' Sd edition, p. 414. 
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inflammation apart from any of the abovo-named exciting 
cau3e3, as the lungs are in pneumonia. Cases are occa- 
sionally met with in which all the characteristic signs 
of nephritis are present, followed by an abundant forma- 
tion of pus discharged with the urine, which may easily 
be mistaken for tubercular or scrofulous pyelitis, but 
which the sequel of the case forbids us to think could 
have originated in such deposit in the kidneys, as it is 
contrary to all experience to End a cure in such forms of 
renal disease. That such cases are occasionally met with 
is admitted, and reference, under the head of Symptoms 
and Diagnosis, will be made to two which have fallen under 
the care of the author. 

Causes which act cxlemally in excUing inflammation oj 
Vie kidneys. — These are penetrating wounds or injuries to 
the loins, contusions by kicks or blows, or hurts by 
bodily straining, such aa wrestling, jumping, or any vio- 
lent wrench or shock after the manner of concussion. 

The action of certain medicinal substances applied to 
the skin and exercising specific eftects on the kidneys 
might be included among the causes acting from without. 
But though their application is external, their action is 
through the same channels as if taken by the mouth ; 
they pass into the circulation by absorption, and develop 
their effects while passing tiirough the kidneys. 

The action of turpentine, cantharides, and similar agents, 
will be included in the second group, 

§ 2. NepuRitis from external injury. — Cushioned as 
they are by the surrounding textures and protected by 
\ their situation, injury to the kidneys by external violence 
is comparatively rare. Accidents by machinery and the 
crushing injuries caused by railway collision excepted, 
the kidneys are not often the seat of inflammation through 
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external agency. Nevertheless cases are from time to 
time observed. 

The primary effect of external injury, whether by blow, 
kick, wounds, crushing or penetrating, will be inflammar 
tion; that is, an intense inflammatory congestion, with 
blood effused into the urinary tubes from rupture of the 
Malpighian or other vessels. A violent blow, such as a 
kick or a violent shock, may rupture a number of the 
Malpighian bodies, and blood would be poured at once 
into the tubules, and thence run through the ordinary 
urinary outlet — the ureters. A diffuse inflammatory ac- 
tion throughout the entire organ will follow. In the 
case of crushing accidents or penetrating wounds directly 
lacerating the organ, the hemorrhage would necessarily 
be freer and more abundant, pouring from the lacerated 
branches of the renal artery as well as the wounded 
Malpighian bodies, blood freely and directly into the 
pelvis of the kidney. Inflammation follows, the secretion 
of urine is suspended, so that, in addition to an abundant 
hemorrhage, there will be a suppression of the renal 
secretion. The ordinary products of inflammation follow, 
pus ultimately appears in the place of the blood, and in 
favorable cases a perfect and permanent cure results. 

See further under the head of Symptoms. 

§ 3. Nephritis, causes, — (a) External. The effect of 
certain substances applied superficially to the skin. 

{])) Internal. The eftect of the same substances taken 
internally, and acting specifically on the kidneys — tur- 
pentine, cantharis, copaiba, and other oleo-resins, nitre, 
lead, phosphorus, &c. 

The effect of these agents, whether applied to the skin 
or taken internally by the mouth, may be described under 
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Uie same section, as liieir effects are the same, and tlitrf 
cbanoel, the blood, through which they operate, sirailar.l 

Turpentine, when applied to the skio, is quickly s 
sorbed, and in the course of a very short time imparts to 
the urine a peculiar violaceous odor. Its presence in the . 
blood atimulatea the action of the capillaries, and hastent 
the iiow of blood through them. This effect is very ap-'fl 
parent on the kidneys, as an increased flow of urine i^ 
the immediate consequence. It is this action on thm 
capillaries which constitutes the therapeutic value of tur- 
pentine applied externally to the chest in inflammatory ' 
states of the lungs. Ordinarily, the eftect of turpentine 
to the skin on the kidneys is simply as an excitant to in- 
creased urinary secretion, and it is only in exceptional 1 
cases that its action passes beyond this and induces en^ 
gorgement or even inflammatory action. But these ex- 
ceptional cases are of great importance in treating of 
diseases of the kidneys. In the progress of cases of acute, 
as well as of chronic albuminuria, inflammatory compli- 
cations are well known suddenly to spring up. Among 
these, symptoms of inflammatory engorgement of the 
lungs are, perhaps, the most frequent, and it is in these 
cases that turpentine, applied externally to the skin, acts 
so prejudicially on the kidneys. The function of these 
organs is already embarrassed. In the acute form of 
morbus Brightii the kidneys, in the early stage, are in aj 
condition of inflammatory engorgement. The action oE^I 
turpentine in such cases induces still further embarrass- T 
Dient, and may lead to hiemaluria and suppression of 
urine. The use, therefore, of turpentine as a local epi- 
* them in pulmonary inflammation in Bright's disease must 
be carefully avoided. I do not recollect that any other 
evil effects have followed the application of turpentine 
to the skin. Taken internally, the action of turpentine. .. 
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on the kidneys is more obvious; it has been employed in 
various disorders, both in small and large doses. In re- 
spect to quantity, there is something very remarkable in 
its action. In large doses, from half an ounce to two or 
three even, its action has been noted chiefly as purgative 
and stimulant, producing effects not unlike an equal quan- 
tity of gin. It is regarded as a powerful anthelmintic in 
tapeworm, and in the doses usually prescribed for that 
purpose its action on the kidneys, beyond impregnating 
the urine with its peculiar aroma, is not obvious. It is, 
in small doses, from twenty minims to half a drachm, 
employed chiefly in disorders of the mucous membranes, 
such as gleet, leucorrhcea, &c. ; in somewhat larger doses, 
from one to two drachms, it has been given in sciatica, 
lumbago, and some nervous disorders. It is in these 
quantities that its deleterious effects have been noted. 
These are a sense of great distress from ineffectual efforts 
to pass urine, the desire to pass which, accompanied by 
a heavy aching pain at the pubis and neck of the bladder, 
comes an hour or two after the turpentine has been taken; 
sometimes two or three doses may be taken before the 
renal effects are observed. The first drops of urine passed 
are bloody; and the suppression of urine may continue 
for some hours, the secretion slowly returning, with 
abatement of all the more distressing symptoms. K the 
turpentine be immediately discontinued, and the patient 
remains perfectly quiet and recumbent, and drinks mode- 
rately of diluents, in a few hours all disagreeable effects 
disappear. If there be any constitutional predisposition 
to renal disease, the renal engorgement, with bloody and 
suppressed urine, will last longer. Warm baths may be 
necessary, but it rarely happens that local depletion by- 
cupping is required. In employing turpentine, therefore, 
as a therapeutic agent, whether externally or internally, 
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care should always be previously taken to decermiDOthe 
state of tbe renal organs. 

Tlie active principle of tlje Spanish fly, Oanlharia vest- 
culoria, exercises specific eftecta on the kidneys. These 
are rarely observed to follow its outward application in, 
the well-known form of a blistering application. Bi^ 
when taken internally, haeraaturia, suppression of urin^ 
and even bloody stools, have followed its administration*' 
It is a very uncertain remedy for good ; it is a very ener- 
getic one for evil. In certain disorders of the raucouft 
membranes of tbe gen i to- urinary organs, in incontinence 
of urine, and in some other conditions of these parts con- 
veniently, for the want of better knowledge, attributed' 
to debility, this energetic poison, chiefly in tbe form of 
tincture and in doses of from five to twenty minims, has 
been employed. It has received a spurious reputation 
for the cure of gleet, gonorrhcca, and leucorrhcea ; it has 
also been thought to possess emmeuagogue properties. 
Its action on the genital organs of either male or female 
is entirely through its violent specific action on the intes- 
tines and kidneys. It produces a bloody flux from th&r 
first, and bloody discharges with suppression of urine 
from tbe second. It has been basely and criminally used 
under the notion of exciting venereal desire. It acts in 
no such channel ; any amount of excitation on the genital 
organs are only a part of its poisonous agency and proof 
of its deadly eileet on the unfortunate victim of its ad- 
ministration. Medicinally employed, therefore, it can 
never with certainty be predicted that the patient may 
not become the subject of nephritis, with all its miserable 
.consequences. Unlike turpentine, tbe deleterious efiecta 
of Spanish fly on the kidneys do not disappear with ll 
discontinuance of the agent. 

Alter the nephritic syuiptorna have become appareni 
3 
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very active means are requisite for their management. 
Soothing oleaginous purgatives, with opium, the warm 
bath, absolute rest, mucilaginous drinks, milk and water, 
and mild vegetable diet, and abstinence from stimulants, 
are requisite. The urine for many days, even after the 
secretion has been re-established, contains microscopic 
evidence of blood, and in one case which came under ray 
observation some years since, in a young woman of nine- 
teen, suffering from amenorrhoea, for whom half-drachm 
doses of the tincture had been prescribed with the notion 
of recalling the absent uterine function, and in whom 
retching and vomiting had occurred with suppression of 
urine, followed by haematuria, the urine contained micro- 
scopic evidence of blood-corpuscles three weeks after- 
wards, and on several occasions blood-casts of the large 
straight tubes were seen. The urine contained a small 
quantity of albumen. It was near ten weeks before this 
patient could be pronounced free from the effects of the 
cantharidin on the kidneys. The effect of turpentine and 
Spanish fly on the kidneys is first to excite a state of en- 
gorgement of the tubes, and subsequently, as the conges- 
tion passes away, a catarrhal condition of the straight 
tubes of the pyramids. 

In the *' British Medical Journal" for June 26th, 1869, 
there are some remarks by Dr. Edward Mackey, lecturer 
on Materia Medica in Queen's College, Birmingham, on 
the value of tincture of cantharides in some forms of 
pyelitis. The cases recorded appear to have been calcu- 
lous pyelitis in two women, and the progress differed in 
no respect from similar cases the treatment of which has 
been by other remedies than cantharides. The subject 
of calculous pyelitis will be treated hereafter. 

Nitrate of potash in concentrated dose has been said 
to produce strangury and bloody urine. An ounce or 
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more, in no greater quantity of water than may be neces- 
sary for its solution, has been taken in mistake for other 
salines — Epsom or Glauber's salts, for instance. These 
cases are very rare, and, therefore, it may be here only 
necessary to record the fact that this salt in a concentrated 
form is capable of exciting nephritis, wliile, on the other 
hand, equal quantities, largely diluted, may be taken with 
advantage, and with no other effect on the kidneys than a 
gentle stimulus to increased secretion of urine, that fluid 
being strongly impregnated — in fact, continuing to ex- 
crete the nitrate so long as any remains in the blood. In 
the experience of the author this salt, largely diluted, an 
ounce to a quart of water, acidulated slightly with lemon 
juice, and flavored with the peel, is an invaluable and re- 
liable remedy in acute rheumatic fever.^ 

The action of turpentine and cantharides on the kid- 
neys is direct and immediate ; 'that of some other poison- 
ous substances, such as lead and phosphorus, indirect, 
slower, and more insidious, and leading eventually to 
fatal degeneration of the cellular element of the kidneys. 

Phosphorus, as well as the salts of lead, are largely 
employed in certain manufactures. They are both poi- 
sonous, and may find their way into the organism through 
the carelessness or neglect of cleanliness on the part of 
the workmen. 

The effects of lead on the system are familiar in the 
form of painter's colic and dropped or paralyzed wrists; 
those of phosphorus are less known, chiefly, perhaps, 
because it is only of late years, within forty certainly, 
that phosphorus has entered so largely into the require- 
ments of the age, in the manufacture of the varieties of 

^ See a paper in the "Medico-Chirargical Transactions," vol. xxxii. 
1849, " On the Nitrate of Potash in Acute Rheumatism," by the author. 
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matches for procuring light, a valuable exchange for the 
old, tedious, and uncertain sulphur match and tinder box. 

Neither the salts of lead nor phosphorus appear to 
produce nephritis or any active diseased state of the 
kidney. They severally lead to slow changes of struc- 
ture, in which degeneration of the renal epithelial cells 
is the most obvious, accompanied by albuminous urine. 

The influence of lead as a predisposing cause of gout, 
however, must not be forgotten. Dr. Garrod^ has made 
it the subject of special inquiry. At first it might be 
suspected that the habits of these artisans were more 
likely to induce gout than the poisonous influence of the 
lead with which they worked, but Dr. Garrod has clearly 
established the fact that gout is more prevalent among 
those whose system has been impregnated with lead than 
among other workmen earning equal wages, and whose 
habits of indulgence were similar. I have had many 
opportunities of bearing witness to this fact, which is 
admitted now by every physician of experience. 

It is worthy of remark that in many cases of painters' 
colic the urine is albuminous, but without dropsical effu- 
sion ; it is also very certain that in a great number of 
similar cases the urine is free from albumen. 

In the former class the kidneys are in a progressive 
stage of atrophy. Can we, then, regard lead as exer- 
cising any specific effect on the kidneys? I think not, 
except so far as susceptibility to gout does so. In every 
case of albuminous urine occurring in painters that I 
have seen there has been evidence of gouty attacks. It 
is only when the constitution of the patient is broken 
down by the long-continued influence of irregular and 
dissipated habits, conjoined with the poisonous effects of 

» "Gont and Rheumatic Gout," p. 270. 
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the leaJ aniT gout, that an albuminous state of the un'iie 
declares the general decadence of cell structures through- 
out the body— a degeneration in which the renal cells, ot 
course, participate. In fatal cases the kidneys have been 
found granular, the cortical surface exhibiting a sabulous 
appearance, the renal cells and tubes being granular and 
fatty; while in others who had suffered from gout the 
kidneys were in a progressive state of atrophy, the corti- 
cal substance being rediioed to a very narrow line. 

Similar remarks apply to the action of phosphorus. 
Those whose employment causes them to handle this 
elementary substance sufi'er dreadfully from its poison- 
ous effects — frightfully rapid erosion of the gums, decay 
of the teeth and alveoli, ulcerations of the mouth and 
cheeks, and in fatal cases marked evidence of extensive 
renal degeneration. 

Dr. Hubershon has reported a case of the effects of 
pho-sphorus on the kidneys.' During life the urine con- 
tained albumen, and under the microscope a large quan- 
tity of epithelium, with casts of tubes and a few biood- 
corpascles, were observed. 

After death the kidneys appeared of a light yellowish- 
pink color, the cortex injected, the pyramids of a deep 
red, and the uriniferous tubes loaded with fat. This ex- 
treme fatty degeneration of the epithelium of the tube 
is the most noticeable feature in all the cases recorded.' 

§ 4. Nephritis, a atquej to scarlet and other fevers. — It 

I "BritWi and Foreign Mertionl RhvIpw," April. 1808. 

' Sfn two papers in the "Muaipo Cliirnrgion] Tran?aptionB," Tol. 1. 
IBIifl, "On Aciile Poisoning liy Pliospbonm," one by Dt Haberslmu, 
and tile other lij the late Dr. Uilllor on poianuliig by the same tiuli- 
vlani^ei in lioth papers fatly degeneration of the renni chIIb vas;liQnng 
tlie post-mortem sppesranci-B. Jaundiue nppearHc! to hu ci 



80 NEPIIUITIS. 

is a matter of observation that in some epidemics of 
scarlet fever the proportion of cases of renal dropsy 
appears to be greater than in others. This has been 
accounted for variously. Some observers have attributed 
the concurrence to the severity of the epidemic. Others 
have thought that the primary rash was defective, and 
the febrile virus not perfectly eliminated by the skin, the 
kidneys being left to complete the process of depuration. 
Some have conceived that, during the period of cutaneous 
desquamation, the surface of the body being then spe- 
cially susceptible to the influence of temperature, a chill 
then felt would quickly lead to disturbance in the equi- 
librium of the circulation, and the kidneys, so sympa- 
thetic in their action with the skin, become congested 
and inflamed. 

I have long been of opinion that neither of these 
methods of interpretation is the correct answer to the 
question why the kidneys are so prone to become disor- 
dered after scarlet fever. It appears to me that some 
antecedent bodily condition must exercise a large influ- 
ence in predisposing the renal organs thus specially to 
suffer in a certain number of cases of scarlet fever. Ob- 
servation convinces me that in those families in which 
there is an obvious strumous taint these renal disorders 
after scarlet fever are more frequent than among those 
free from this sign of deteriorated vital energy. 

I do not presuipe to say that this can be proved, but I 
am firmly of opinion, justified by long observation, that 
the antecedent fever is the lesser factor in this proposition. 

I have elsewhere expressed a similar opinion. 

The renal disorder after scarlet fever commences as a 
true inflammatory engorgement. Death taking place in 
the first week, the kidneys are found of various degrees 
of inflammatory redness, purplish-red, brownish-red, 
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cliocolato-red; tlie cortex covered witli arborescent ves- 
sels tinged with blooil; tbe Malpigbian bodies swollen, 
many ruptured, and blood escaping into the uriniferoua 
tubes, mixed with the scanty and all but suppressed 
urine. The microscope exhibits these tubes filled with 
blood, and it is very easy by pressure to squeeze from 
the apex of the cones a fluid which is blood mixed with 
fibrinous casts of these tubes, accompanied by granular 
matter and renal epithelium. When the patient survives 
this period, and the congested state of the kidneys sub- 
sides, this renal epithelium is east off, for the inflamma- 
tory stasis has so injured the vitality and secreting power 
of many of these cells that they have become effete and 
useless. This destruction of the renal cells has been 
called a process of desquamation, and it has been sup- 
posed that the uneliminated part of the scarlatinal poison 
falling on the kidneys baa been followed by a shedding 
of these cells, just as the cuticle is shed or peels off, and 
by analogy the disease has been designated desquamative 
nephritis. 

The name signifies little, provided the pathological 
process be understood. But it must be clearly under- 
stood that this casting off of the renal cells in the form 
of granular epithelial casts is not a process similar to 
v/hat takes place in the skin. The textures are anatomi- 
cally difi'erent, and the conditions not equal. 

The epidermic cells of the cutis are protective ; the 
epithelial cells of the kidneys are secreting. The cuti- 
cnlar structure is built up of a succession of layers of 
cells in dilTerent stages of development, the oldest and 
moat external and superficial being constantly shed and 
renewed by the progressive development of those be- 
neath. This process of desquamation of the matured 
and outermost cells goes on constantly through lifo, and 
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forms one of the most distinctive properties of the epi- 
dermic layers of the skin. 

The process in some cutaneous disorders becomes ex- 
aggerated, and the outer layers are shed faster than the 
new cells can be renewed ; the young immature cells 
being an indifferent protection to the tender and vascular 
cutis. Such frequently happens to portions of the skin 
in the free desquamation which follows scarlet fever. 

In the true epithelial tissues a similar process of re- 
placement of the old and effete cells by younger and 
more active elements also exists. 

The epithelial layer of the renal tubes, however, is a 
single layer, arising direct from a basement or germinal 
membrane, from which these cells are developed. More- 
over, these renal cells are secreting cells, and their pro- 
cess of renewal and replacement is much slower and less 
frequent than in the epidermic series. There is every 
reason to believe that the renal cell follows the law of 
other epithelial structures, and when effete and useless 
is thrown off and replaced by younger cells.^ But in 
health there is no evidence of this, as no debris of cell 
structure is ever seen in healthy urine. 

But let the equilibrium of the circulation within the 
kidneys be disturbed sufficiently to induce a stasis in 
the renal capillaries, the nutrition of these cells is quickly- 
disturbed, and they rapidly become defunct, and are cast 
oft* in abundance, as epithelial casts of the renal tubes. 
This destruction of renal secreting structure is to a great 
extent proportioned not so much to the intensity of the 
inflammatory engorgement, as to its duration. 

Those cases in which the kidneys are relieved in the 
early stage by a free unrestrained hemorrhage, recover- 

' Carpenter's " Physiology," edited l)y II. Power, pp. 342, 343. 
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I ing quicker and more favorablj than those in which a 

I smoky or greenish discolored urine, indicates a lesser 

f degree of engorgement, but one of a more serious and 

|( durable kind, 

j This casting off in abundance of the defunct or dete- 

|l riorated cell is folSowed by a marked alteration in the 

ji character of those which follow, so that, unlike what 

takes place in the desquamation of the epidermic layer 

[! in scarlet fever, the younger cells following in succession 

I being complete and perfect, those renal cells which follow 

I or are developed in the place of those cast off are degene- 

l[ rate and inefficient, and are as quickly as formed detached 

j and thrown off a!so. A daily or frequent microscopic 

': examination of the sediment in a case of sca.rlatiual 

';■ dropsy will demonstrate this. The renal cells at first 

j thrown off are opaque and the nucleus obscure, and they 

li appear moulded together in the lubes from which they 

) are detached, and are more or less granular. These are 

i 800O accompanied by cells more manifestly departing 

j from the type of the renal epithelial secreting cell. The 

1 cell is larger, the nucleus, no longer simple, may be reni- 

form or even multinuclear; the contents of the cell be- 

!' come distinctly coarsely granular and fat-granules make 

I; their appearance. These varieties, called severally exu- 

j; dation- corpuscles, sometimes mucous corpuscles, some- 

'I times inflammatory or Gluge's corpuscles, or compound 

'* granule-cells, aro in reality nothing less than crops of 

|, abortive cells developed from the germinal membrane, 

. and effete and useless to supply the phice of the first cells 
: _ which the disordered state of the kidney had caused to 

be ejected. This is the process established by tlie en- 

j gorgement of tlie kidneys which may succeed to an 

l( attack of scarlet fever. The same process in every re- 

' spect similar is observed to take place in acute morbtt.a 



L 



J 



84 NEPHRITIS. 

Brightii — the same innammatory stasis, tlie same appear- 
ance of blood -casts, of fibrinous casts, epithelial granular 
casts, followed by corpuvscles or cells of the abortive 
characters just enumerated. So long as these objects are 
seen in the urine, so long is the process of degeneration 
proceeding. The renewal of efficient renal cell-structure 
is marked by the disappearance of the inferior type of 
cell and the gradual subsidence and eventual absence of 
albumen from the urine. In fatal cases the process of 
deterioration of cell development goes on with an ac- 
celerated force; the granular condition of the abortive 
cells becomes greater ; the renal tubes become choked 
and blocked up, partly by effete granular cells and partly 
by the granular material derived from the disintegration 
of these cells. These abortive cells rapidly break up if 
not quickly washed out and carried off by the current of 
the urine. The distension of the tubes is thus greatly 
increased, added to which the intertubular structures 
become infiltrated with granular exudation, the obstruc- 
tion to the circulation from these accumulated morbid 
products, both within and external to the renal tubes, 
reaches a point which* now causes the organ to become 
pale and anaemic, except the cones, which are sometimes 
of a delicate salmon hue, and others more deeply injected, 
while it is largely increased both in volume and weight. 
The cortical surface though pale is studded with star-like 
radiations of capillary v6ssels, and when the capsule is 
removed the surface is seen emooth or studded with 
granulations varying in size. Such kidneys may weigh 
eight, ten, or even sixteen ounces each. Such are the 
pathological changes which the kidneys undergo in the 
disorder which may follow scarlet fever. 

More rarely the course of other fevers is marked in the 
jsegual by renal disturbance. Diphtheria may be con- 
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sidered the most nearly akin to scarlet fever in the sus- 
ceptibility of patients to renal disturbance. Infatal cases 
the kidneys have been found in a state identical with 
what is seen after scarlet fever. 

In the "Pathological Transactions," vol. x. p. 817, is 
an account of the post-mortem appearances of the kidneys 
in this disease, which since that period has conclusively 
settled the point of the identity of the pathological changes 
in both diseases. The reporters are Dr. George Johnson 
and t)r. Wilks, who sum up the account of the micro- 
scopic appearance of the kidneys as follows : — 

" It will be seen, then, that the condition of this kid- 
ney, as observed both by the naked eye and by the aid 
of the microscope, is identical with that which is found 
in a large proportion of the instances of acute inflamma- 
tory renal disease which occur in connection with scar- 
latina; and we know of no means by which an inflamed 
kidney from a patient who has died of diphtheria can be 
distinguished from the analogous affection which occurs 
so commonly in scarlatina and less frequently in connec- 
tion with various other zymotic diseases." 

In tracing any case of albuminuria to its probable 
origin this fact of the "analogous effects of diphtheria in 
causing renal disturbance with those observed to follow 
scarlet fever must not be overlooked. I have seen many 
cases of persistent albuminous urine after diphtheria, con- 
tinuing as many as two or three years, without any dis- 
turbance of the general health, apart from the anxiety 
naturally attendant on the knowledge of this abnormal 
state of the urine. 

Albuminous states of the urine have been observed in 
erysipelas, in measles, smallpox, and typhoid fever, also 
always in the reactionary stage of cholera. Occasionally 
and exceptionally the kidneys become affected in the 
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progress of other fevers. Enteric fever, smallpox, and 
measles, sometimes afford examples of this renal disturb- 
ance. A case occurred to Dr. Ogle at St. George's Hos- 
pital, mentioned in the "Lancet" of July 31st, 1869, p. 
158, of enteric fever with haematuria. A girl of seven- 
teen had fever with symptoms of an hysterical character; 
the urine during the progress of the fever was observed 
to be dark, thick, and opaque, and contained a large 
quantity of broken-down fibrinous material, renal epi- 
thelial cells, granular casts of the uriniferous tubes and 
free blood-corpuscles ; it was highly albuminous. The 
deposit in the urine gradually cleared ofi", and this secre- 
tion on her discharge was in all respects healthy. Similar 
conditions with like results have been observed by my- 
self in a case of smallpox. 

Chronic renal disorder is more frequent after erysi- 
pelas, enteric fever, measles, and smallpox, than the acute. 
This will be treated more particularly under the section 
of chronic albuminuria. 

In pneumonia of exceptional severity the urine be- 
comes albuminous. In this disease the kidneys become 
congested (passively) from obstruction to the circula- 
tion through them, in consequence of the retardation of 
blood in the cava and right side of the heart. This 
congested state of the kidney passes away with the 
restoration of the pulmonary circulation, and with it the 
albuminous state of the urine. In cholera the urine is 
found albuminous when that secretion slowly returns 
during the period of the secondary febrile reaction. In 
two cases which I watched through the period of conva- 
lescence, in the epidemic of 1848, the albumen daily de- 
creased till the patient had recovered his ordinary vigor. 
In a fortnight no trace could be found. 

In these several diseases the kidneys do not sufler that 
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form of acute inflammatory action which characterizes 
the sequel of scarlet fever and of diphtheria. 

There are also certain diseases of the heart, lungs, and 
liver, characterized by obstructive conditions of the cir- 
culation through them, in which the urine becomes 
albuminous. Thus in mitral diseases, in pulmonary em- 
physema, as well aa in cirrhosis of the liver, the current 
of the circulation is impeded, and serous efl'uaions in the 
shape of dropsy make their appearance. The urine 
eventually becomes albuminous, but this condition de- 
pends on the degree of impediment to the circulation, 
not on any inllammatory or other primary disorder in 
the kidneys. The obstructed circulation through the 
vena cava inferior retards the flow of blood through the 
kidneys ; venous congestion results, and the efiect is 
equivalent to a ligature round the emnlgent vessels of 
the kidneys, which Dr. Robinson, of Newcastle, demon- 
Btratpd as effective in inducing albuminous urine.' 

This amount of obstruction to the circulation through 
the kidneys is measured hy the amount of retardation of 
the blood in the cava, and consequently the albuminous 
state of the urine depends on that retardation and not 
on any primary disorder in these organs. It thus happens 
that in the early stages of valvular disease of the heart, 
aa well as in emphysema, the urine is at first, and indeed, 
in some cases, throughout the whole disorder, free from 
albumen. In most cases of ascites from hepatic obstruc- 
tive disease the urine is also free from albumen until the 
pressure of the accumulated fluid in the abdominal cavity 
becomes so great that its effect is felt on the emulgent J 
veins of the kidneys. 

It must be clearly understood then that album 
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urine accompany ing these forms of disease is at the early 
period of its appearance significant of no other condition 
of the kidney than that of venous congestion, and the 
albumen is derived probably from the infiltration into 
the renal tubes of the serosity of the blood just as the 
areolar tissue becomes infiltrated with serum, causing the 
accompanying dropsy. In these cases of cardiac and 
pulmonary dropsy the kidneys may, however, ultimately 
become the seat of organic change. The congestion of 
the renal plexus of veins surrounding the tubules when 
long existing eventually interferes with the due nutrition 
of the organ, and degeneration of the renal cells with 
accumulation of granular and fatty material within them 
testifies to the effect which long-continued derangement 
in the circulation of an organ has upon its healthy con- 
dition. 

These forms of renal disorder will be further consi- 
dered under the head of chronic albuminuria from heart 
or lung disease. 

§ 5. Nephritis — Acute morbus Brifjhtii; acute albumi- 
nuria ; inflammatory dropsij, — Effects of exposure to cold 
and wet on certain predisposed constitutions. 

Pregnant with ill-consequences, not alone to the kid- 
neys but to other vital organs, and jeopardizing the life 
of the individual, is the effect of exposure to cold and 
wet in certain constitutions, particularly the strumous. • 

An antecedent predisposing state of the body seems 
necessary to concentrate the ill-consequences on the kid- 
neys, or the effects of such exposure would be more 
uniformly alike; whereas it is well known that what 
acts prejudicially on one is innocuous on others. Irre- 
gular habits of life, an alcoholized state of the blood, the 
scrofulous temperament, particular states of health, the 



r 



CAUSES AXD PATIIOr.Or.Y. 

sequel of some fevera, may be mentioned os amoi 
most frequent predisposing causes. 

Thus, a working man gets drunk, sleeps off his debauch J 
in the open air; gets chilled; becomes feverish; and infl 
a day or two has scanty urine, charged perhaps withf 
blood, with cedema of the face, and subsequently gener£(lj 
anasarca. Another may be of temperate or moderates 
habits, who for hours, in hia calling, is exposed to wet,l 
and may have suffered like exposure so often as to regard 
it with indifference, suB'ers wandering pains with rigors, 
thirst and feverishue.ss, passes but little urine, and that 
dark colored, even bloody, whose face becomes puffy, 
followed by dyspncea and general anasarca. 

These are examples of the operation of cold and wet 
in inducing inflammation of the kidneys, a form of dis- 
ease identical with the inflammatory dropsy of older 
observers, and of acute albuminuria or acute morbus 
Brightii of more recent days. 

The post-mortem appearances of the kidneys in acute 
morbus Brightii will vary somewhat according to the 
period of the disease at which life terminates. So many 
complications of an inflammatory type may suddenly 
arise at any period in the course of this disease, that the 
patient may be cut off at the outset within the flrst week 
or two, or some weeks may pass and pericardial effusion 
may suddenly terminate life, or in more protracted cases 
bronchial disorder, with oedema pulmonum or convul- 
sions, or cerebral attacks indicative of urasmic poi.soniiij 
may aevernlSy bring the case to a close. The post-mo 
tem conditions of the kidneys thus will vary in relntioi|i 
partly to the duration and partly to the intensity of that 
disorder. If death takes place in the earliest stage of an 
attack of acute morbus Brightii the kidneys present all the 
characteristic appearances of true nephritis. They are 
swollen, tinged with blood, wbicUow w,«Cww^'.^"«*'^^'^'i' 
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their color varies from a purple red to a chocolate brown. 
The cortex is dark and mottled, the cones of a deep 
maroon red, and striated with darkened lines. The 
Miilpighian bodies aro swollen and the ruptured vessels 
empty themselves into the renal tubes, wliich are tilted 
with blood and fibrinous coagula. The prolongation of 
life for a few weeks effects a notable change in the appear- 
ance of the kidneys. The color is no longer of the dark 
chocolate character — it has more of a yellowish hue; 
spots of injection are seen here and there, and vascular 
ramifications on the surface. The cones are of a deep 
redtue, and contrast much with the mottled yellowish 
aspect of the cortex ; they are strongly striated with red 
lines. The cortical surface is sabulous or granular, dis- 
playing the well-known granulations of Dr. Bright, The 
kidney is increased somewhat in weight. By pressing 
the cones a turbid fluid may be squeezed out, which, by 
the aid of the microscope, will he found to contain epi- 
thelial granular casts, fibrinous granular oasts, blood 
casts, and various forms of abortive cells. 

A few weeks' prolongation of life, and the kidneys will 
exhibit the appearance already described as characteris- 
tic of the kidney in renal dropsy after scarlet fever; 
increase of volume and weight; the cortical surface pale 
and anjemio, with here and there some stellar vascularity. 
On removing the tunic the surface is smooth, and a sec- 
tion displays the internal aspect of the cortical part 
greatly increased in thickness, and appearing to make 
inroads between the pyramids, which appear narrowed 
and limited; the color tbroughout pale and wax-like, 
except that the cones are of a delicate pink or salmon 
color. A milky fluid can he pressed from the cones, and 
when examined by the microscope, casts, epithelial, 
granular, and hyaline, casts loaded with abortive cells, 
wich highly resplendent fat-giauules, isolated and in 
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groups ; and exudation corpuscles loaded with fatty 

material, and coarsely granular cells of abnormal size 
are tlie objects seen. The material which adds volume to 
the entire organ — the kidneys often weighing ten, twelve, 
even sixteen ounces each, which thickens to twice its 
breadth the cortical substance, and which rami6es be- 
tween the conea, is, by microscopic examination, a fine 
granular material, rich in fatty or highly resplendent 
nuclei, and appears to be the result of an energetic tu- 
mnltuous inflammatory action, an exudation in fact from 
an anomalous condition of the blood,' 

Such are chiefly the post-mortem states of the kidney 
in the acute form of Bright's disease. 

The subject will be further discussed in the part de- 
voted to renal diseases of non-inflammatory origin, under 
the head of chronic Bright's disease. 

§ 6. Rheumatic Nephritis. — This term originated 
with Rayer, who, observing isolated patches of inflanima- 
tory action, in the substance of the kidneys, both in the 
cortical as well as in the pyramidal portion of the organ, 
in fatal cases of acute rheumatic fever, attributed, the 
renal disease to the same cause which excited inflamma- 
tion in the joints, or heart, and gave to tliis morbid 
condition of the kidney the name of rheumatic nephritis. 
Considering the frequency of acute rheumatism, and the 
number of cases which annually come under treatment 
iu the metropolitan hospitals, the occurrence of renal 
disturbance during life is unquestionably rare: and this 
is the more remarkable when it is recollected how loaded 
the urine is with the products of excessive nitrogenous 
metamorphosis, how high the specific gravity, 1028 — SB, 

' Sue " Roltilaiiskj," toI. ii p. 8, tt sc/. 
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arising from llie great. excesH of urea, urates, and 
acid, urine pigment, and extractive; the very higb Hpe- 
cifio gravity is partly due to the deficiency of water, 
arising from the excessive sweating, but also to the large 
increase in the absolute quantity of the above-named 
urinary ingredients. Fuactionally thus taxed to the 
utmost, it is remarkable how rare, during life, in this 
disease, the kidneys exhibit any symptoms of organic 
disturbance, or any approaching to those of inflamma- 
tory engorgement. 

However, in fata! cases of acute rheumatic fever, when 
cardiac complications have existed during life, appear- 
ances have been observed in the post-mortem examina- 
tion of the kidneys identical with those recorded by 
Ruyer, but now differently interpreted. This state of 
the kidney is now known to arise from embolism, or 
blocking up of the smaller vessels of the kidneys by the 
transport of fibrinous coagula from the valves of the 
heart, or by the occlusion of the renal intertubular vessels 
by fibrine spontaneously exuded within them. These 
transported coagula, as well as those formed within the 
renal vessels, serve to arrest the circulation within the 
organ at these points. Around these fibrinous blocks a 
Kone of inflammatory redness is apparent so that the 
kidneys, in a recent specimen, appear studded with red 
spots ; or, if the life of the patient be prolonged a few 
days after the coagula have formed, minute points may 
L be observed elevated above the surrounding parts dia- 

I tinguishing the spots of inflammatory action. 

I Dr. George Johnson, who has contributed so much to 

I clear many obscure points in renal pathology, however, 

I doubt* whether the views of Virchow, iCirkes, and others 

I are tenable. Whether, aa they think, fibrinous coagula 

^^^^^j-om the valves of the heart can, in being arrested in the 
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minute 'vessels of the kidneys, produce the appearances 
deacribed. In a valuable contribution to the Pathologi- 
cal Society, in 1857,' "On the Minute Anatomy of the 
so-called Fibrinous Deposits in the Kidneys," he is of 
opinion that the morbid process in the kidney begins 
with the formation of coagula in the intertubular capilla- 
ries. In consequence of the blood stagnating there, the 
Malpighian capillaries become gorged, which explains 
the iotenaely red margin of the recent deposit. He 
thinks this could not be so if the fibrinous coagula passed 
through the renal artery, and plugged the small arteries 
and the Malpighian vessels first. The immediate effect 
of which would be the cutting off of the supply of blood 
to the tube,' The pathology, therefore, of this disease 
of the kidney, attending on acute rheumatism, is of the 
nature of the primary disorder, an exudation of fibrine 
withia the canal of the iniertubuSar vessels, such as 
occurs on the valves of the heart, and a consequent 
obstruction to the current of blood, with ulterior changes, 
if life is prolonged, both in the exudation itself i» well 
as the epithelium of the urinary tubes of the usual fatty 
transformation. 

"While I freely indorse these observations of Dr, G, 
Johnson, having on several occasions been able to verily 
them, I nevertheless have been able to demonstrate to 
pupils the correctness of the views of Virchow and 
Kirkea, that fibrinous coagula detached from the valves 
of the heart are arrested in the renal artery. 

Moreover, the records of the Pathological Society 
establish this fact beyond all doubt. In volume xvi. Dr. 
Ilerman Weber brought before the society an example 
of embolism of the renal arteries, connected with mitral 

" Trail Bnctiona," vol is. pp 305—6. • Ibid., pp. ; 
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disease of the heart. See also cases reported in Volumes 
X., xi., and xiii. of renal complications after acute rheu- 
matism. 

In all severe cases of acute rheumatic fever, with 
cardiac complication, the young practitioner must, there- 
fore, be on his guard against the possible detachment of 
the fibrinous deposit from the valves of the heart, and 
their transportation to remote organs, the brain, lungs, 
liver, or kidneys, but he must also be prepared for the 
possibility of an exudation of fibrine within the inter- 
tubular vessels of the latter organs, and a subsequent 
disorganizing process which is equally fatal to life. 

§ 7. Gouty Nephritis.^ — It is very doubtful, whether 
apart from the irritation of gravel or of a calculus in the 
kidney, conditions commonly coincident . with gout, the 
kidneys are, in gouty patients, susceptible of that kind 
of subsidiary disturbance, which in the so-called retro- 
cedent form takes place in such organs as the brain, lungs, 
stomach, heart, intestines, or bladder. 

Symptoms of urinary disturbance are doubtless among 
the most prominent and most frequent in the gouty 
patient; but these refer chiefly to the qualities and quan- 
tities of the urine. Haematuria is a not uncommon 
symptom in strongly-marked gouty habits; but this ap- 
pearance of blood in the urine is so constantly associated 
with the symptoms typical of gravel or calculus, the 
d6hris of uric acid, either as sand or gravel being always 
found in the sediment of blood-corpuscles, that there ia 
great reason to believe that the hemorrhage arises from 
the irritation of these particles, and not from any diffuse 

• This condition of kidney, whether from gravel, calculus, or any 
other cause, must be cautiously distinguished from what has been 
IJifd the gouty or atrophic kidney, whi ;h is treated of hereafter. 
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engorgement of tlie kiJneya, which would occur if they 
were the seat of a special gouty inflammation. Sydenham, 
in his treatise on gout, referring to the symptoms which 
most endanger life, and which suddenly on the retroces- 
sion of the gout, threatening ileath to the patient in the 
phraseology of his lime, speaks of the metastasis of the 
peccant matter to the stomach, intestines, heart, lungs, 
and brain ; but with respect to the kidneys he merely 
states that all gouty subjects, when they have struggled 
a long time with the disease, are liable to stone in the 
kidneys, and to be afflicted with nephritic pains; and, 
speaking of himself, who had suffered long and severely 
from bloody urine, arising from a calculus impacted in 
the kidney, be describes with his usual clearness the most 
typical symptoms of the nephritic paroxysms caused by 
the irritation of a calculus. 

Scudamore, in his work' on gout and rheumatism, 
makes no further allusion to renal disorder in retrocedent 
gout, than saying he visited an elderly gouty gentleman 
under an inflammation of the kidneys, and he merely 
adds that bleeding from the arm to a free extent was one 
of the means of treatment attended with the best success. 
No symptom is mentioned that enables the reader to 
judge from what the inference was derived, that he suf- 
fered from inflammation of the kidneys. Probably it was 
hiematuria, and as neither vomiting nor any symptom 
usually characteristic of nephritis is recorded, the infer- 
ence mast be that haematuria arose from either gravel or 
calculus. 

It is very clear that the term nephritis in relation to 
gout was very vaguely employed by former writers. So 
high an authority as Scudamore has fallob into this laxity. 

' Scudamore "Ou Oont and Ithtaiualism." 
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A case mentioned by him^ as one of nephritis, is clearly, 

from his description, one of nephralgia from gravel. It 

occurred to a medical gentleman, fifty years of age, of 

full habit, and sanguine temperament; he never had 

gout, but his urine constantly deposited the uric- acid 

sediment. One morning he was suddenly seized with 

an acute pain in the site of the left kidney. In half an 

hour vomiting took place, the pain passed downward, in 

the direction of the ureter, to the left testis, which was 

strongly retracted. Efforts to pass urine were constant 

and agonizing, and voided only in teaspoonfuls. He was 

free from fever, and the pulse was not aflected. He wa^ 

bled to 3xvj. A warm bath almost instantly obtained 

relief. He had reason to suspect that some gravel passed 

while in the bath. 

These symptoms are clearly not those of nephritis. 

Their duration, a few hours ; the absence of fever, or any 

acceleration of the pulse tells this sufficiently. The 

intense pain, the vomiting, the temporarily retained, not 

suppressed urine, doubtless from spasm, sympathetic 

with the irritation in the ureter, clearly speak of renal 

colic, and the sum of the symptoms teach us .that the 

attack should have been called nephralgia, and not ne- 
phritis. 

Dr. Garrod,^ however, thinks that the kidneys appear 

occasionally to be attacked with gout, by which is meant 

a deposit of urate of soda in the tubular structure of the 

kidney. When this takes place, he says there is pain in 

the back, and other symptoms found in nephritic forms 

of disease. He further adds, " My own observations lead 

me to think that here gouty inflammation is often set up 

in the structure of the kidney, accompanied with deposit 

' Scndannore "On Gout.'' p. 595. 

^ "Oil Gout and Rheumatism," p. 505. 
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of urnte of soria, not merelj in the tubuli ariniferi, but 
in the fibrous tissue itself." Dr. Garrod's opinion upon 
thia subject is entitled to so much respect, that I feel 
some hesitation in expressinp; my doubt, whether these 
crystalline deposits, in their earliest isolation in the kid- 
ney, give rise to any symptoms beyond those which are 
so frequent in the gouty subject, and arising from excess 
of uric acid, sand, or gravel in the urine, namely, ne*a 
phralgia. 

§ 8. Calculous Nkfiiritis — /ram tin'c acid acoimti-' 
laCioTu, savd, gravel, or slone. — Post-mortem examinations 
of the kidney have clearly demonstrated that uric acid 
grit, urate of soda, as well as minute concretions of oxalate 
of lime, are deposited and retained within the tnbular 
structure of the kidneys. It is the retention of these 
crystalline grains within the tnbular structure which 
may be regarded as the origin of the renal calculus, and 
moreover, as explaining the cause of such frequent re- 
turns of hajmaturia in the early stage of this disease. 
When these crystalline grains of uric acid are washed 
out of the tubes, and they often exist in great abundance, 
they give rise to the presence of what is called red sand 
in the urine. The sediment in the urine is matle up of 
an abundant deposit of reddish, or orange-red grains, not 
unlike Cayenne pepper. This state of urine is accompa- 
nied by a great amount of lumbar pain, and irritability 
of the renal passages. When the uric acid is freely 
excreted in this form, there is no tendency to hiemataria ; 
but if the uric acid increases beyond a certain proportion, 
it no longer appears as isolated amorphous crystalline 
grains of pure uric acid. Urates of soda and ammonia 
serve to bind together, in larger masses, these excreta, 
and gravel, as it is commonly called, miikes its ai;\;fe*s.r| 
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ance, either as minute spheroid granules, varying in size 
from a poppy seed, or in coarser and more irregular 
masses. Hajmaturia with more or less constitutional 
disturbance may accompany this deposit. Great irrita- 
bility of the renal passages, a frequent desire to micturate, 
with more or less lumbar pain, and occasionally numb- 
ness in the course of the cutaneous nerves of the external 
part of the thigh. If the stomach becomes irritable, with 
loss of appetite, and retching, the kidneys may be 
regarded as in a state of inflammation, and calculous 
nephritis will be the* result. 

The gouty habit of body which seems specially charac- 
terized by the excess and retention of uric acid in the 
blood, is more disposed to the formation of these crys- 
talline grains, and it is in this form of constitution that 
gravel or sand is most prone to appear in the urine ; and 
hence this form of inflammation of the kidney has been 
designated gouty nephritis. 

Urine which contains a maximum proportion of uric 
acid, will, on cooling, often deposit an abundance of 
octahedral crystals of oxalate of lime. The presence of 
these crystals was formerly thought symptomatic of a 
peculiar diathesis, then called the oxalic, and Dr. Golding 
Bird, in his work^ on urinary deposits, was the first to 
announce his belief of the connection between the occur- 
rence of these octahedral crystals and the existence of 
certain definite ailments characterized by great nervous 
irritability. 

The presence of oxalate of lime in the urine will be 
the subject of future inquiry. In the mean time, it may 
be stated that calculi formed in the kidneys, are com- 
posed cither of uric acid or oxalate of lime; the latter 



1 ii 



Urinary Deposits," p. 120. 



w 



ATUOLOGV. 



predominates as nucleus. The oxalate of lime renal oal^^ 
cuius gives rise to a greater amoant of irritation than uriol 
acid calculi ; and litemataria is a mucli more constant and.] 
persistent symptom. 

A minute concretion of uric acid, or a still smallerl 
granule of oxalate of lime, retained within the tubular! 
strncture of the kidneys, may sooner or later develop# 
symptoms of nephritis. These act as irritants by theirT 
presence in the tubes; an inflammatory zone surrounds 
them; the least disturbance excites a little escape of 
blood, and ha3maturia, small ia amount, but of frequent 
recurrence, is the most common symptom of the early J 
stage of renal calculus. 

In some rare cases, however, a renal calculus exists,! 
and even escapes from the kidney, and passes the ureterfl 
into the bladder without any indication of its preseiiD%V 
till on passing water an obstruction occurs, and after a 
period of agonizing eftbrts to overcome the obstructiow 
in the urethra, ajet of urine carries with force the calculus! 
before it. Its shape and composition proclaiming, without * 
doubt, its renal origin. 

In the generality of cases, the slight amount of renal 
hemorrhage, with more or less sympathetic indication 
from neighboring parts, with a succession of aymptoma 
which will be iully detailed hereafter, are sufficiently 
diagnastio, 

A calculus may be retained in the kidney for years; 
it may not bo suspected during life, or it may establish 
such alteration and disorganization of the organ, that 
scarce a vestige of original renal, tubular, or secreting 
structure may be left. 

Acute nephritic symptoms, in the sense of inflamma- 
tory action of m\ acute form, are rarely excited by the 
presence of a calculus. Tlic changes of structure, which 

if 
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the kidneys undergo, are of a slow and essentially chrouic 
character, and are often painless. Practically, the struc- 
tural changes produced in the kidneys by the presence 
of a calculus, will be dependent on the locality or part 
of the kidney in which it is lodged. The minute crys- 
talline material which forms the nucleus of the calculus, 
is, for the most part, formed or found originally in the 
large straight tubes of the pyramids ; a zone of inflam- 
• mation surrounds it. If still within the course of the 
urinary current, it increases slowly by fresh accessions 
of the original material, so that layer after layer of uric 
acid may be added, or crystalline addition of tlie oxalate 
of lime may slowly augment its volume; or in the he- 
morrhage which the mass excites from the renal tissues, 
some portion of blood may adhere to the surface, and 
thus increase of volume sufficient to enlarge the area of 
inflammation may be excited. A condensation of the 
parts immediately surrounding the deposits takes place, 
a capsule is formed, and for the remainder of life the cal- 
culus remains innocuous and unknown perhaps. This 
must certainly have been the case in the individual from 
whose kidney this description has been taken. I once 
removed six smooth hemp-seed calculi of oxalate of lime, 
from a pouch imbedded in the kidney of a man who 
died from cholera. The pouch had no outlet, nor any 
communication with the pelvis of the kidney. It was 
probably one of the calyces occluded. The next condi-* 
tion is that of calculous pyelitis, where the calculus, from 
its proximity to the surface, has excited inflammation in 
one or more of the cup-shaped recesses of the kidney, 
which, extending from one to the other, ultimately impli- 
cates the entire pelvis, reaching even to the infundibulum 
or funnel-shaped commencement of the ureter. The cal- 
culus may become lodged in one of the calyces, and there 
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retained, and there keep up a constant irritation, and t 
Diuco-purulent 6uid be formed from the irritated surfaoe I 
with wln'cli the calculus is in contact. This admixture 
of pus sets in motion a series of molecular and chemical 
changes by which the urine becomes alkaline, and the 
triple phosphate abundantly forma; it is freely depo- 
sited on the surface of the calculus, which now increases 
in volume more rapidly than heretofore. 

The volume of the calculus thus slowly increasing by 
the deposit of triple phosphate is apt to mould itself to 
the shape of the cavity of the pelvis, and hence these 
calculi are branched and irregular in their external form. 
They become impacted in the pelvis of the kidney ; their 
size bars the free flow of urine from the kidney through 
the pelvis and infundibulum ; the urine accumulates 
behind the obstruction ; a dilating force is exercised ; 
the pressure causes the kidney to become distended; a 
renal tumor forms, perhaps subsides when temporarily 
the pressure has opened a channel once more through 
the iofundibulum.' The outlet is again blocked, a renal 
tumor is again detected, and thus, oftentimes through a 
series of months, even years, the renal structures undergo 
a slow change. The dilated kidney Jjocomes pouch-lika, 
and sacculated, with a branched irregular -shaped catculiu 
immovably imbedded in the pelvis; the cortical and tusi 
bular structures of the kidney entirely disiippearing, andl 
the saceulaled kidney becoming a mere bag, the wall 
which consists of nothing but the capsule of the kidneyj 
denser thaa its ordinary stale, and perhaps on its innefl^ 
side preserving some traces of the original structures, ani 
particularly of the subdivisions of the calyces. The coiW 
tents of these sacculated kidneys vary much — i 
will be a urino-muco-purulent fluid — in which case renal« 
tumor will have pro-existed. In other cases absorijts.'^ 



il 



52 NEpnRiTia. 

of tbe fluid parts may have caused contraction of thi 
once dilated kidney, and tlie sac may contain a creamj 
or putty-like masa in which the glistening scales of oholes 
terine may be readily seen. These pouched or sacculatei: 
kidneys constitute the pyelo-nephrosis of some writers. 

It is very difficult to trace to its origin the cause o 
these calculous formationH io the kidneys. The goutj 
constitution doubtless exercises a paramount influence 
but equally, perhaps, does hereditary predisposition im 
part to the organism a tendency to defective eliminatior 
which no errors of diet or luxuriousness in mode of lift 
can equal. Among the many cases of calculous disease 
of the kidneys which have come under my observatior 
I think nearly one half had a family history in whict 
either gout or renal calculus had been present in oni 
parent or the other, or in some collateral branch derivec 
from the grandparents. In many of these the habits o 
life in respect to diet and exercise were simple andinno 
cuous; the general health good and unimpaired; and i 
complete exemption from those dyspeptic troubles whicl 
■ are the heritage of the man who acquires gout througl 
the gratifications of the palate associated with slothfu 
inactivity of body. 

NexJ, however, to hereditary disposition in its influ 
ence in causing renal calculus, may be reckoned indolen 
and luxurious habits and modes of life ; bodily inactiviti 
has, perhaps, a larger share than the most luxurious die! 
It may be said that whatever tends to the developmen 
of gout may have a possible tendency to the generatioi 
of renal calculus.' Gout is essentially a disease of defeo 
tive elimination — a detention in the organism of excre 
mentitious material, and a deposit thereof in certaii 

' SjJeaham, Works, tuI, ii. p ISG. 
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textures, teDdtnous. cartibginoos aD<l {leriosteal. !■ 
renal calculus the same kind of excrementitious materiw 
18 deposited in the kidney ; the diathesis of the individiii 
is also Etrongly assimilated to and associated nitfa goaLj 
The patient with a renal calt:ulus may never have haa^ 
gout, yet whatever disorders he may have suffered they; 
are of the goaty type. Certain skin eruptions are com- 
moQ to both — psoriasis and lepra ; some forms of eczema 
are common to the uric acid diathesis, whether in th^ 
form of goat or renal calculus. 

The remote cause of the defective elimination of uri 
acid, whether in gout or renal calculus, has been soughj 
for either in an excess of supply of iLe nitrogenoui 
elements of nutrition, an excess beyond what the assimi- I 
lative Cleans can appropriate, and beyond what the organ.^ 
can eliminate, or, what is more probable, in some defec- 
tive process of oxidation, by which the uric acid formed . 
in excess should be converted into urea and oxalic acid; 
and this failing it accumulates in quantities beyond wbicU 
the blood cannot hold it in solution, and in the sulid 
form is either deposited in the tendinous or cartilaginous 
textures, as in gouty intlammation, or in the kidueys us 
sand, gravel, or stone. 

Calculous nephritis, then, although frequently occuF' 
ring to patients who have never sufiered gout, is tie 
less intimately connected, as has been already stated, wiUl 
the gouty constitution. 

What is called gouty nephritis, therefore, is a nephri-l 
tic paroxysm with bloody urine, occurring in the inter* 
vals of the attacks of gout dependent on stone or gravotfl 
in the Kidneys. The symptoms simulate inflammatioit; 
ns they are ushered in by hiematuria, and there maj^ 
he some degree of constitutional disturbance, which ia^ 
however, dependent rather on the pain and renal coliofl 



54 NEPHRITIS. 

than on any febrile condition symptomatic of inflamma- 
tion. 

The subject of gouty and calculous nephritis will be 
further considered under the section of diagnosis and 
symptoms. 

• 

§ 9. Nephritis, or Pyeh-NephritiSf from stricture and 
retention of urine. — Eetention of urine from whatever 
cause, whether arising from disease of the urethra, pros- 
tate, or bladder, is recognized as a cause competent to 
produce nephritis, or rather that condition of the renal 
organs which has been designated pyelo-nephritis. 

Mr. Stanley has recorded a case of the sudden suppres- 
sion of a gonorrhoea! discharge by injection, which was 
followed by retention of urine, haematuria, and death, 
intense nephritis being caused by the retention of urine. 
The form of renal disorder usually excited by retention 
of urine, either as a consequence of stricture or prostatic 
disease, is, however, of a more chronic character. The 
retained urine dilates and irritates the ureters, infundi- 
bulum, and calyces of the kidneys, a chronic form of 
inflammatory action is established, at first analogous to 
a catarrhal state of other mucous surfaces, with more or 
less mucous fluid mixed with the urine; thickening of 
the mucous-membrane slowly proceeds ; the mucus passes 
into pus, and the urine becomes permanently purulent. 
The thickening of the mucous membrane of the ureters 
is frequently irregular, and most at the termination in 
the bladder, the diameter of the canal becomes narrowed, 
and the fluids passing from the kidney are partially re- 
tained, a dilatory force is slowly exercised, and avouch- 
like condition of the ureters, with sacculated state of the 
pelvis and calyces is the ultimate efl'ect of complete as 
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well aa partial, or intermitting attacks oF retention of 
urine. 

Examples of these cases are to be seen in all hospital 
mnseums. They are frequently classed under the term 
pyelo-nephritis, 

§ 10. Nephritis, Tubercular or Scrofulous.— Definition. 
^A suppurative disease of the kidneys from deposit of 
tubercle within the substance of the organ, and usually, 
during life, proceeding without evidence of tubercular 
diaease elsewhere; urine uninterruptedly purulent. 

Tubercular pyelitis. — Definition. — A suppurative dis- 
ease of the pelvis of the kidney, the ureters and urinary 
passages, from tubercular or scrofulous deposit in the 
submucous layer of those parts, occasionally, but not 
necessarily, extending to the kidneys, and usually with 
manifestation of tubercular or scrofulous disease else- 
where; urine mucoid, purulent, and ropy. 

Pathology. — It may be necessary to premise that in 

I the following account of tubercular disease of the kidney, 

I tubercular matter and scrofulous matter are considered 

' identical. The elementary and chemical composition, as 

well as the changes, or the metamorphosis, of each being 

in all respects similar. 

In Rokitansky's scale of the frequency of tubercle in 
the various organs and textures of the body, tubercle of 
the kidney occupies the ninth place; the kidneys there- 
I fore are not frequently the seat of tubercular deposit. 
1 Tubercular disease of the kidneys ia not always accom- 

panied by tubercular activity in other organs. Pulmo- 
nary phthisis and renal phthisis do not often run their 
course sinmltaneously. lu very extreme cases of tnber- 

B however, tubercle may be diffused through all 
if organs of the chest and abdomen; the lung? 
1 
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disorganized by tubercular deposit and ulcerations ; tbe 
intestines and mesentery infiltrated with tubercle; one 
or both kidneys the seat of tubercular softening and 
purulent change ; the ureters the seat of the same deposit, 
and extending to the bladder, infecting the prostate and 
canal of the urethra, implicating both the membranous 
and spongy portions of the urethra, and thus carrying 
by the agency of secondary deposits, the tubercular dis- 
ease, to the utmost limits of the urinary apparatus.^ 

Such extreme diffusion of tubercular disease, with a 
corresponding degree of destructive activity simulta- 
neously proceeding, is an exception to what is ordinarily 
observed in tubercle of the kidney. Most commonly, 
tubercular nephritis and pyelitis run a rapid and un- 
checked course without evidence of tubercular disease in 
other organs. The object of this section is to describe 
the symptoms and morbid anatomy of that form of renal 
disorder which is caused by tubercular deposit in the 
kidney, laying aside for the present all reference to 
tubercular disease in other organs, or the possible com- 
plications which may coexist with tubercle of the kidney. 

When the renal symptoms have from the first been 
the most prominent, the tubercular disorder is usually 
limited to the kidneys, having its origin in them and 
extending by secondary infiltration to the pelvis and 
outlets. In such cases, after death, no indication of tu- 
bercle in other organs may be seen. The disease may 
be thus limited to the renal apparatus. On the other 
hand, tubercle may occur in both lungs and kidney, but 
in different degrees of activity. Fatal cases of acute 
pulmonary phthisis have been observed in which tubercle 
has been found deposited in both kidneys, and which 

See " Piithol. Trans.," vol. xi pp. 137, 138. 
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liad advanced to a certain stage ol" softening, even to thi 
formation of small abscesses, but the patient had died 
llie pulmonary phthisis before the ulcerative pi 
the kidney had established an outlet, so that no indicati( 
of such complication existed during life. 

The cortical part of the kidney is the primary seat of 
tubercle; it is in the form of yellow tubercle, and hence, 
aa occurs with this variety, it rung a rapid and acute 
course. Numerous yellow points are seen surrounded 
by aa inflammatory zone, in the centre of which is a 
minute drop of tubercle pus. In the same kidney may 
be seen tubercular spots in varying degrees of progress: 
— 1st. The tubercular puncta with their inflammatory 
halo or zone. 2d. Small cup-shaped cavities, out of 
which a minute quantity of yellow creamy pus may be 
emptied. And 3d. The fully developed tubercular 
abscess, scooping out-by its eroding action into irregular 
hollows the base and substance of the cones, and emp- 
tying the purulent formation intothoinfundibularn mixed 
with urine, secreted by those portions of the organ not 
yet destroyed hy the ulcerative process. The dises 
may be confined to one or extend to both kidneys. It' 
runs a rapid and for the most part unchecked course. 
The tubercular disease may be limited to the renal 
structures, that is, it may not pass beyond the cortical 
and medullary substance of the organ, but in the great 
majority of cases, by secondary deposits, the pelvis and 
ureters become involved, and it ia to the implication of 
these latter, and the thickening of their walls and nar- 
rowing of the diameter of the canal, that the foundation 
ia laid for that obstruction to the free discharge of the 
pus and urine which eventually terminates in the furma- 
. tion of a renal tumor or renal abscess. 

Renal tubercle advances to the stage of softening aad 
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purulent destruction of surrounding texture by a process 
strictly analogous to what has been observed in yellow 
pulmonary tubercle. The commencement of its destruc- 
tive activity is marked by a zone or area of inflammatory 
redness surrounding the yellow tubercular spot. It 
softens from the centre, becomes cheesy, then creamy, 
and as pus cells become developed at the expense of the 
tissue around a still wider area of inflammatory engorge- 
ment is formed, in which fresh tubercular matter is 
actively deposited. The area of engorgement thus goes 
on increasing, and with it an extending arc of tubercular 
infiltration ; destruction of texture proceeds till an outlet 
is formed into one of the calyces, and the softened tubercle 
and accompanying pus are voided through the ordinary 
urinary passages. All parts of the urinary apparatus 
may thus become infected with tubercular infiltration — 
ureters, bladder, prostate, in the male — ureters, bladder, 
and ovary, in the female ; but these are secondary results, 
and arise from the extension of the primary tubercle 
deposit in the kidneys to the urinary passages and con- 
tiguous parts. The extension of the disease to the bladder 
in some measure alters the character of the urine and 
tends sometimes materially to obscure the diagnosis. So 
long as the tubercular ulceration is limited to the kidney 
the urine is simply purulent; let at rest it separates 
quickly into two portions, a well-defined sediment of pus 
cells and a clear upper fluid of urine, faintly acid and 
slightly albuminous, derived from the liquor puris. But 
when the bladder becomes implicated in the tubercular 
mischief the urinary secretion is voided ropy, or quickly 
becomes so, rapidly decomposes and develops, often 
immediately after passing crystals of the double phos- 
phate of ammonia and magnesia. These conditions may 
beget the belief, particularly in the absence of a renal 
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I tumor, that the bladder is tbe seat of the mischief, and 
[ that a calculus may he the source of irritation, nance it 
is apparent that a trustworthy account of the antecedent 
symptoms, and the order of their sequence, is essential 
to a correct diagnosis. An examination of the bladder 
would disprove the existence of calculus, but it would 
not exclude other possible aoaroes of bladder disorder. 
In rare cases the deposit of scrofulous or tubercular 
I matter has been found limited to the ureters and bladder, 
I the kidneys being free from tubercular taint. Such 
I conditions usually occur in the course of scrofulous dis- 
ease of other parts, particularly of the joints in young 
people. The urinary disorder ia not primary; it mani- 
fests itself only during the progress of the disease of the 
joints. Incontinentie of urine or distressing frequency 
of micturition, irritation or pain at the neck of the bladder 
or urethra, tlie urine being cloudy, purulent, and ropy, 
are the usual symptoms of some scrofulous aftection of 
the urinary apparatus, and may be produced by tuber- 
cular or scrofulous deposit limited to the outlets of the 
kidney. The exact seat of tbis deposit has been deter- 
mined by Dr. Handfield Joaea to be the aub-mucoua 
tissue, or beneath the epithelial lining of the ureters and 
pelvis, that is, beneath the layer of cells and the basement 
membrane on which it rests.' 

On examining a vertical section of the ureter, in the 
case of a boy, aged eleven years, who died from scrofu-' 
lous disease of the hip-joint, with tubercle in the cerebel- 
lum, a small one on the liver, none in the lungs nor in 
the kidneys, but in the left ureter a small deposit of 
scrofulous matter was observed, which was distinctly 
seen to be deposited subjacent to the line of epithelium. 

' "Or Uie Minute Aiintomy of Soi-ofoInUB Depieit in llis Umlera." 
I)i-. H. JoubH. "Tiuud. ur lLo ralLologituI Sut.," vol. i p, 2S3. 
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The diagnosis of these cases is often difficult; the ex- 
tension of the deposit in the direction of the bladder 
causes the urine to become purulent and ropy ; the pain 
and suflfering of the patient is often expressed by a 
general irritation of the urethra and neck of the bladder. 
The age of the patient may prevent any accurate account 
of the special subjective symptoms, and these are fre- 
quently strongly suggestive of calculus in the bladder; 
an examination is made and none found. With evidence 
of scrofulous disease in other parts, the absence of proof 
of vesical calculus, the persistence of the urine purulent 
and ropy, with abundant crystals of the double and triple 
phosphate as microscopic objects in the urine, experience 
would justify a diagnosis of scrofulous pyelitis or of some 
tubercular disease of urinary organs beyond the limits 
of the kidneys. 

Morbid anatomy, — Tubercular and scrofulous, disease 
of the kidneys consists in the deposit of a material which, 
after passing through a certain state of changes, excites 
in and around its position inflammatory action, with the 
formation of pus and destruction of tissue ; the appear- 
ances after death presented by the kidneys exemplify the 
range of the ulcerative process, its duration, the free or 
obstructed flow of the purulent urine, the extent to which 
tubercle may have infiltrated beyond the limits of the 
kidneys, and lastly, the possible obsolescence of the tu- 
bercle pus, and its conversion into a putty-like mass^ 
consisting of a dense granular matter, with the presence 
of cholesterine in quantity sufficient to impart to the 
material a glistening spermaceti-like character. 

For conciseness' sake it may be convenient to speak 
of four varieties or appearances of the kidneys which 
tubercular disease may display. 

Two forms may be noticed occurring in cases in which 
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the tubercular disease of the kidney is directly fatal by 
asthenia. Two otiitir forms are met with io cases where 
death has been occasioned by other causes, and where 
no syaiptom of renal disorder has immediately preceded 
death. 

Of the two forms in which the ulcerative process is the 
direct cause of death, Ihe difierence consists essentially in 
the free passage of the pus through the nreters. When 
this canal is free from tnbercnlar complication the kid- 
neys do not become sacculated, and there is no renal 
tumor. In this furm both kidneys are usualty the seat 
of disease, one, perhaps, somewhat in advance of the 
other, but tubercular cavities or abscesses occur in both. 
The kidneys when removed have an elastic or boggy 
feel, and on a section being naade a number of uneven, 
irregular cavities are seen freely opening into the pelvis 
of the kidney. 

These abscesses vary in size and position, some ap- 
proach the very limits of the cortical substance, others 
appear at the base of the pyramids, and others at the 
apex of a cone, breaking up and destroying the secreting 
substance. Nevertheless, there is abundant evidence of 
large portions of kidney tubular structure remaining 
unaffected, and capable of carrying on some portion of 
excreting power. 

In the cortical part, and also at the base of the pyra- 
mids, minute spots of yellow color, surrounded by a zone 
of redness, may be seen, in the centre of which a small 
quantity of creamy fluid may be emptied, leaving a central 
cavity as small as tlie smallest mustard seed ; these may 
be considered ase.xamp]esof the earliest stage of tubercu- 
lar abscess. In such kidneys a considerable portion of 
tubular and secreting structure remains unimplicated. 
The urinary tubules when ex;imined by llic microscope 
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do not present any condition of the epithelial gland cell 
characteristic in any way of diseased action. . In the cases 
under consideration the tubercular disease is confined to 
the limits of the kidneys, and has not extended into any 
of the passages or outlets beyond. The apex of those 
cones not yet implicated do not differ in appearance from 
what may be observed in healthy kidneys. 

The lining membrane of the calyces and of the infan- 
dibulum, and throughout the upper part of the ureters, 
is generally very highly marked with arborescent vascu- 
larity, but no evidence of tubercular infiltration or 
ulceration is noticed. In the second form of tubercular 
kidney the great mass of the organ has been destroyed 
by the ulcerative process, and the deposit has extended 
beyond the limits of the kidney, has invaded the pelvis, 
involved the mucoMs surface, and carried even to the 
ureters the tubercular deposit. The walls of the ureters 
become thickened, the diameter of the canal narrowed, 
and slowly the flow of purulent urine is impeded. A 
distending force is thus brought to bear on the interior 
cavity of the organ, proportioned to the impediment to 
the flow of the constantly accumulating purulent fluid, 
and becoming greater as the obstruction increases, exer- 
cising a twofold influence, one accelerating the ulcerative 
process by constant pressure and contact of the pus with 
the substance of the organ, the other dilating with a gra- 
dually increasing force the yielding walls of the slowly 
destroyed kidney. When the ureter is completely 
blocked, which occasionally happens, the kidney becomes 
converted into a sac, or sacculated, that is, divided into 
compartments or cavities, caused by the resistance of the 
fibro cellular stroma to the destructive action of the 
ulcerative process. 

The walls of the smaller cavities are usually ragged 
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with membranotis sbreds. The pelvis, inrundibulum, 
and ureter are also covered with false membrane, the 
latter bas its walls mach thickened, and becomes cord- 
like, and its canal so Iimit«il, as to permit but a small 
quantity of fluid to pass through it. This seems brought 
about partly by a diifuse inflammatory process, as well 
aa by the deposit of tubercular or scrofulous matter 
beneath the epithelial layer and the basement membrane 
on which it rests. 

Complete obliteration of the caual is not so common 
aa in calculous pyelitis. 

The size of these ency.sted kidneys varies. In most 
cases, the tumor can be easily fell through the abilominal 
walls, and with the greater facility from the emaciation 
of the patient and the attenuation of the abdomen. 

It may extend on the right side from the inferior 
margin of the liver downwards to the iliac fossa; on the 
left, from the lower edge of ibe spleen to the like posiliun 
inferiorly. Pressure made on it during life produces a 
sense of sickness, with a pungent darting pain to the pubis 
or neck of the bladder. 

The disposition to ulcerate outwards, and to establish 
a communicntion either with the intestines or with the 
external walls posteriorly, is not so frequent with this 
form of renal abscess as that produced by calculous dia- 

The other two forma of tubercular or scrofulous kidney 
are met with in cases where death has been caused by 
other disease than that of the kidney. 

The first occurs in cases where pulmonary tubercle 
has advanced and proved fatal by the usual destructive 
process in the lungs, and where the kidneys have also 
been the seat of tubercular deposit, hut which has not 
advanced beyond the stage of softening, and when, 
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although pus has been formed, no communication with 
the renal outlets has been established, and consequently 
no symptoms of urinary disorder has existed during life* 
Such cases are extremely rare ; the writer has, however, 
met with two such examples — one in the practice of 
Mr. Kingsford, of Sunbury, the other among the patients 
of the hospital to which he is attached. The kidneys in 
both these cases presented similar appearances. On the 
tunic being removed, the cortical surface exhibited nume- 
rous yellow spots of tubercular deposit, and on a section 
being made, several small collections of pus, having no 
communication with each other, nor with the pelvis of 
the kidney, were observed. The creamy yellow pus 
being removed, a small cup-shaped cavity was left, the 
walls of which were formed by a firm red margin or wall 
of condensed structure. No indication of such a state 
of kidneys exists during life. In both these patients 
extensive tubercular ulceration of lung substance existed, 
and was the cause of death. 

The remaining form of scrofulous kidney is equally 
rare; it presents the unusual condition of a collection of 
a soft, putty-like substance contained within the pelvis 
of the kidney, the ureter being closed, or the material is 
encysted, and confined within one of the calyces. 

It appears to be scrofulous or tubercular pus, the more 
fluid portion of which having been removed by absorp- 
tion, the cells and their fatty nuclei undergo some mole- 
cular change, leaving a fine granular mass through which 
is diffused a large proportion of cholesterine. This mass 
contained within the kidneys, to the unaided eye, glistens, 
as if sprinkled with spermaceti, and the microscope 
discovers the characteristic rhomboidal plates of this 
form of crystalline fat. 

It affords an example of the change which takes place 



CAUSES ASD PATHOLOGY. 6o 

in tubercle or scrofuloas pas by the resorptiw> of the 
seram and the fatty melamorpfao^ of the cell elements. 

This process seems to imply the disappearance or ex- 
tinction of what Bokitansky calls the tabercular dyscrasia. 
The disposition to deposit tubercle or scrofulous material 
lias ceased on the return of higher and more conserrative 
nutjitlv^e processes in the organism, and with the cessation 
of the pus- forming (pyo-genetic) causes, a retrograde pro- 
cess commences, the fluid parts of the pus are removed 
by absorption, and a material remains innocuous and 
inert, composed of a floe granular material through 
which the crystalline rhomboid plates of cholesierine are 
diffused. These examples have been- met with in indl- 
vidaals who have died from other disorders than those 
of the kidnsy, and probably a long time after the ma- 
terial was formed. 

An example of this form of disorder is mentioned in 
the fiflh volume of the " Transactions of the Pathological 
Society," p. 178. It was a case which occurred in St, 
Thomas's Hospital under Dr. Peacock. The patient 
EuSered from pulmonary and cardiac symptoms, but no 
sign of tubercle was met with in other organs. The 
right kidney was small and lobulated ; the cortical and 
medullary portions were completely destroyed, and the 
space occupied by cavities varying in size; they were 
filled with an opaque white substance of uniform cha- 
racter, soft, but not fluid, and resembling moist plaster 
of Paris, The ureter was obliterated about an inch from 
the hilum, and from this point to the bladder it was 
reduced in calibre. 

The putty-like material under the microscope pre- 
sented a large number of imperfect broken-down cells 
having much the appearance of pus mixed with a quantity 
of fine granular matter, small oil-globules, and occasional 
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plates of cbolesterine. Dr. Bristowe, who reported on 
the case, states that the above changes were like those 
which take place in tubercular disease of the kidneys, 
but he inferred, from the absence of tubercle elsewhere, 
that it was simply consecutive pus, the result of bygone 
suppurative inflammation of the secreting structure of 
the kidney. I would venture to differ from this con- 
clusion from the fact that suppurative inflammation of 
the kidney, apart from calculous or tubercular origin, is 
very rare without giving rise to 'symptoms specially 
characteristic of renal disorder during life, while the 
absence of tubercle in other organs would lend strength 
to the supposition that this material had its origin in 
tubercular pus, its inertness and subsequent metamor- 
phosis depending rather on the extinction of the tuber- 
cular crasis, the tubercular deposits never having passed 
beyond the limits of the kidney. 

§ 11. Nephritis — From cancerous deposit; cancer of the 
kidney, — The term cancerous nephritis is not perhaps 
pathologically correct. It is doubtful to me whether the 
deposit of cancer in the kidneys is capable of exciting 
diffuse inflammation of the kidneys; at most a zone of 
inflammatory action may be established around the spot 
in which the malignant deposit is formed. There are 
certainly no traces of inflammatory action in the ordinary 
sense of that term. The cancerous deposit in these organs, 
as elsewhere, undergoes certain ulterior changes accord- 
ing to its specific character. The chief form of renal 
cancer is the encephaloid ; the fibrous or hard scirrhous 
quite exceptional. The cancerous deposit passes through 
the usual stages of softening aud suppuration, in the pro- 
gress of which this degenerating deposit may be mixed 
with the urine in the bladder, or a renal tumor may form 
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find the abscess find its waj outflrardly in one of sci-eral 
directions. It ma; find its way into the colon, and the 
contents be discharged per aiion>; it has alcerated its 
way into the doodenom. into the cavil j of the peritonenm. 
Under the head of diagnosis and symptoms of cancer 
the kidneys this sobject will be farther considered. 

I 12. IsEPHRins — endrmic ; endemic fuemahtn'a. — Cer--* 
tain climates are now known \o be favorable to the 
development of nephritis. Hsematuria, it is well known, 
prevails as an endemic in the Mauritius, certain parts of 
the Cape Colony, and in some regions of South America, 
as welt as in Egypt. This hemorrhage has, however, 
now been traced to parasitic agehcy of an entozoon. 
which has been named BUharzia kiemalobia, after its 
discoverer Dr. Bilbarz. 

See an interesting paper in the " M ed.-Chir. Trans." by 
Dr. John IIarIey(vol, xlvii. p. 55 et feq.). In that paper 
Dr. John Ilarley gives a minute description of the ova, 
composed of the immature embryo contained in an egg 
case, as well as the mature embryo, with drawings illus- 
trating the progress of development of this entozoon, 
which has by him, as well as by Dr. Cobbold, been iden- 
tified with the hematoid BUharzia hwmatohia. It is the 
cause of the endemic hiematuria and gravel complaint 
or lithiasis of Egypt. So frequently does the disease 
exist in this latter country that Griesinger found it in 
117 out of 363 postmortem examinations. It chiefly 
inhabits the small ves,sela of the mucous membrane of 
the urinary organs, as well as the kidneys themselves, 

A more recent communicntiou by the same author on 
this subject was made to the Medical and Chirurgical 
Society during this session of 1869, The parasite, from 
further information coiiveycti to Dr, John Ilarley, gains 
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access to the body chiefly in the act of bathing in the 
rivers; and it is an interesting fact, that Europeans resi- 
dent in the interior of the Cape are free, while, if they 
change their residence to the coast, soon become infected. 
The ravages of the parasite are now shown to extend 
beyond the mucous membrane of the urethra and bladder, 
and to invade the kidney.^ 

This form of renal disorder, now beyond all doubt 
traced to the presence (Jf a hematoid worm, the Bilharzia 
hsematohia, was at first referred to the ravages of the 
parasite upon the urethral and vesical mucous mem- 
branes only. But Dr. John Harley, in the paper already 
quoted, has already received information that in one case 
at least the parasite had extended to the kidney, and 
renal calculi were occasionally passed. And he has also 
detected in these calculi, which are composed of oxalate 
of lime, considerable numbers of ova which without doubt 
afforded a nucleus for the crystalline deposit ; so that 
there can be no hesitation in tracing to this parasite renal 
as well as calculous disease. 

§ 13. Nephritis in connection with pregnancy . — Haema- 
turia may occur in women as a form of vicarious men- 
struation, but as this is but a temporary symptom, and is 
not succeeded by any of the consequences of inflammation, 
it should not be regarded as a form of nephritis. Indeed 
this may be said of hsematuria arising from some other 
causes, particularly the action of turpentine or copaiba, 
as these agents induce but a state of hypersemia or blood 
stasis which the hsematuria relieves. 

I have elsewhere^ treated of albuminous urine in con- 

* " Proceedings of the Medical and Chirurgical Society,^' xxix. p. 214. 
2 "On Droppy," 3d edition, cap. xvi. p. 230. 
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nevtion witfa pregnancv. But the preseot work in its 
scheme would be incomplete if reference were not made 
to the oc*:urrence of a congesteJ state of the kidneys 
during the progress of a tero- gestation. The pressure of 
the gravid uterus on the abdominal vessels, particularly 
on the iliac veins, is sufficient to explain the swollen feet 
and cedematous ankles so frequently observed in the 
latter months of pregnancy. But it occasionally happens 
that the urine becomes albuminous, and that the anasarca 
extends beyond the limits usually assigned to the pressure 
on the great trunk veins which receive the blood from 
the lower extremities. The ascent of the gravid uterus 
beyond the limits of the pelvis may extend its pressure 
to the efterent vessels of the kidney, and the circulation 
through these organs be sufficiently impeded to produce 
albuminous urine. Even hiematuria may add to the 
gravity of the symptoms, and a diffused anasarca may 
excite apprehensions of that formidable complication of 
Briglit'fl disease with pregnancy. In one class of cases 
where the urine has been albuminous the patient is safely 
delivered, the dropsy disappears, the urine becomes free 
and natural, and convalescence steadily proceeds, leaving 
on us the conviction that these alarming conditions origi- 
nated in mechanical pressure and not in any special con- 
stitutional form of renal disease. But there are other 
cases, not infrequently met with in obstetric practice, in 
which the renal disorder is not thus secondarily induced, 
but, on the contrary, the period of delivery is the period 
of danger; convulsions occur either during or after de- 
livery, and but too frequently with fatal results. 

I am inclined to view these eases as originating not in* 
pregnancy only, but in an antecedent renal condition 
which required but the disturbance in the equilibrium 
of the renal circulation which the pressure of the gravid 
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uterus excites to give it activity. Some authorities think 
that pregnancy is a fertile source of renal disease. My 
own view is that pregnancy is only an exciting cause in 
those women already constitutionally predisposed to renal 
disease, an^ that pregnancy in a perfectly healthy young 
woman is not more likely to induce morbus Brightii 
than it is to bring on disease in any other of the abdo- 
minal organs. 

§ 14. Peri-nephritis. — By this is meant inflammation 
of the tissues surrounding the kidneys. It is not a pri- 
mary but a secondary affection. It has been known to 
follow an intense acute nephritis by the extension of the 
inflammation of the cortical portion of the kidney to the 
capsule, and thence to surrounding structures. The in- 
filtration of the urine, or of pus from a sacculated kidney 
into the contiguous structures, contusions on the loins, 
may provoke inflammation in and about the kidneys. 
It is a condition very difficult of diagnosis ; when it 
follows pyelitis it will be preceded by symptoms of renal 
abscess — the ureter has become occluded, a tumor forms, 
and as the contents are obstructed in their passage to the 
bladder the purulent fluid burrows through and among 
the surrounding textures, and a diffused inflammation is 
ultimately concentrated at a point in the integuments 
through which, by ulceration or by the aid of a lancet, 
the pent-up contents of the renal abscess eventually escape. 
In other cases an inflamed state of the kidney diffuses 
itself outwards, involves the capsule, and extends to the 
adipose substance surrounding the organ. Such cases, 
except as the result of injury to the kidneys by violence, 
are rare. 




NEPnRiTis— Symptoms, Diaoxosis, and Treatment, 

laJlaJumalioH 0/ the KiJneyx, with Bhoiiy, Albuminous, 
or Purulent Urine. 

Varieties: — 1. Idiopathic (iJoubtful). 2. From ex- 
terna! injury. 3. From poisons taken internally. 4, Tbo 
eequet of scarlet fever. 5. The sequel of other fevers and 
diseases. 6. From the effects of cold and wet— acute 
morbus Brightii— inflammatory albuminuria, 7. Eheu- 
matic nephritis. 8. Gouty nephritis. 9. Gouty nephralgia. 
10. Lithiasis, gravel. 11. From calculus or stone in the 
kidney. 12, From tubercle or scrofula. 13. From can- 
cer. 14. From endemic causes, parasitic. 16. Peri-ne- 
phritic. 

In passing in review the several causes which are 
competent to produce infliimmation of the kidneys, op 
conditions somewhat analogous thereto, ii haa been almost 
impossible to avoid mixing up with the description of u 
cause some of the symptoms which a given agent may 
excite. In the following statement of symptoms some 
unnecessary repetition therefore may be apparent. But 
as the object of the present worle is to assist the inex- 
perienced in the study of obscure diseases, an arrangement 
of the subject matter of the work upon a plan suitable. 
not only for ready reference, but equally capable of ini- 
preasiog on the student the force of the diBerential 
method of diagnosis, has been chosen, which cannot, 
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without risk of perspicuity, be free from the apparent 
weakness of repeating what has been before stated. 

Nephritis. — Symptoms.— r-Hef ore describing in the 
order in which the causes of nephritis have been placed 
the symptoms peculiar to each, and on which a correct 
diagnosis must depend, it will be well to state generally 
the symptoms which are common to every form of nephri- 
tis, and then in detail will follow those symptoms which 
are peculiar to any particular form. This will constitute 
the basis of the differential diagnosis on which rests the 
correct estimate of the disease; and the especial object 
and aim of clinical teaching. In all cases of nephritis, 
from whatever cause, there will be present at the outset 
more or less of constitutional disturbance in the form of 
chills or rigors, followed by flushes of heat and febrile 
excitement, inappetency, thirst and general prostration of 
strength apd muscular activity. The stomach is irritable 
from sympathy with the kidneys, and there may be 
nausea, even vomiting. The pulse is quick, sharp, and 
small. In cases of constitutional origin the temperature 
of the body rises with the febrile disturbance; while in 
nephritis from external violence or injury the temperature 
falls below the usual standard, and the extremities, both 
hands and feet, are clammy and cold. There is more or 
less pain across the region of the kidneys, which may 
extend downwards to the crest of the ilium, or to the 
pubis, or the perineum, according to the nature of the 
cause. There is a distressing anxiety to pass water, and 
frequent ineffectual efforts to expel it. The urine is in 
all cases at first scanty, in some even suppressed, and it is 
bloody and albuminous, becoming purulent as the disease 
progresses. Such is an outline of the symptoms which 
may be accepted as typical of nephritis from any cause. 
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But inflanimaUoD of the kidneys is followed by structural 
changes which vary very materially, though the symp- 
toms do not differ to so great an extent. Yet these 
differences, trifliog as they may at first appear, are suffi- 
cient to guide the observer to a correct opinion as to the 
ultimate nature of the structural changes in the kidneys. 

Nephritis from injury or external violence may termi- 
nate in complete recovery; or an infiarnmatory disor- 
ganizing process may be established with results not 
dissimilar to what are observed in the parenchymatous 
inflammation of the lungs in pneumonia. 

In the nephritis — after scarlet fever, or excited by cold 
and wet, and accompanied by dropsy (acute morbus 
Brightii). the pathological result, as already shown, is an 
infiltration into the tubular and inter-tubular structures 
of the kidney of a granular and fatty product of cell 
disintegration, with defective excretory power of tiie 
chief elements of the urine. In nephritis excited by the 
presence of a calculus in the kidney, a zoue of inflam- 
matory action around the deposit, often first manifested 
by trifling or frequently recurring ha>maturia, is followed 
by the formation of a small defined abscess around the 
calculus, with the presenue of pus in the urine; or the 
calculus may become surrounded or inclosed in a well- 
defined wall of condensed tissue.' And, lastly, tuber- 
cular or scrofulous nephritis has its own specific patho- 
logical change, differing iu many particulars from any 
of the former. Each form of nephritis may terminate, 

■ See two prepfLratEona of OKlanli imbeilded in Ihs iabatanoa of the 
kldner in tli« Mubhudi of tbe Wustniinster Uuspllsl. Id other forms 
of oslonioas disease of the Icidn^j tli» eutira slruuture Dm; be suniip»d 
oat, Slid llie kidney oonverled into A pooi;hwt or liollow osvlly, 
mples of lliesu sAcuiilnliid Itlduf js uis; be ae«u in v^ntj hodpilul 
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therefore, iri a different result. To facilitate the diagnosis 
of these varieties of renal disease is the object of the 
present work. 

§ 1. Nephritis. — Idiopathic. — A doubt has already 
been expressed whether the kidneys are susceptible of 
inflammation apart from any of the exciting causes 
previously enumerated. In attempting to establish a 
correct diagnosis of such cases the typical symptoms of 
acute albuminuria, of calculous nephritis, and tubercular 
nephritis, must be carefully kept in view. I have seen 
but two cases which, judging by the result, would be 
justly designated under this term. One is mentioned in 
my work " On Dropsy," and the second has occurred 
since that edition was published. Both cases were young 
women. The last, twenty-two years of age, whose gen- 
eral health has been good to within the fortnight previous 
to my seeing her, had at that time after getting wet at a 
country fair suflFered some rigors, with retching and 
vomiting, dull heavy pain across the loins, rapid pulse, 
elevated temperature, and scanty all but suppressed urine 
which was bloody. A constant desire to pass water 
accompanied by this tearing aching pain at the pubis 
were the chief symptoms. When I first saw her there 
was great frequency of pulse and a desire to pass water 
every quarter or half hour. The stomach was less irri- 
table than a first. The urine was milky when passed ; 
at rest it separated into a clear upper portion, and a 
yellowish sediment on the surface of which was a red or 
pinkish layer. This consisted of scattered blood disks, 
the sediment of pus cells, and the clear upper fluid was 
acid, and slightly albuminous. Some pus casts were also 
seen. There was nothing in her family history connected 
with phthisis or struma. There were no sympathetic 
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pains beyond the aching at the neck of the bladder, no 
pain extending down the ureters, some pain across the 
loins, and a doubtful increase of pain on pressure over 
the region of the kidneys. I believed the case to be one 
of tubercle of the kidneys. The haematuria and general 
febrile condition with vomiting so rapidly followed by 
purulent urine is a marked symptom in tubercular ne- 
phritis. In acute morbus Brightii the haematuria is 
followed by fibrinous and epithelial casts, rarely a rapid 
formation of pus, and there is usually some anasarca or 
dropsy. In calculous nephritis, the sympathetic sensa- 
tions in alliance with the kidney are well marked, pain 
down the ureters to the neck of the bladder, aching on 
the crest of the ilium, anterior or posterior, and some 
disordered sensibility in the external cutaneous nerve. 
Moreover the stage of haematuria, not usually accom- 
panied by suppression of urine, is slowly followed by 
mucous urine, a slightly flocculent cloud of mucus slowly 
exchanged for pus cells covering periods of weeks or 
months. 

The diagnostic symptom of tubercle in the kidney is 
haematuria, scanty urine, rapidly followed (a few days) by 
purulent urine which increases, and rarely intermits in 
quantity. The case of nephritis I have just described 
had all these distinguishing symptoms, and I gave an 
opinion in accordance therewith. The patient lived in 
the village in which I reside in the summer, and I saw 
her weekly for three or four months. 

Opiate anodynes were first prescribed — the paregoric 
tincture. Occasionally, to relieve the distressing fre- 
quency of micturition, a grain of the acetate of morphia 
at bedtime. She took also cod-liver oil. She did not 
keep her bed for more than a month. About the sixth 
week from the commencement of the illness the amount 
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of pus in the urine began sensibly to abate. There was 
but a trace of albumen. The desire to pass water so fre- 
quently had subsided. The sediment consisted of pure 
pus-cells — no pus casts could be seen. Her general health 
perceptibly improved. Before the end of the third month 
the urinary sediment was scarcely greater than in urine 
containing a little excess of mucus, no albumen present ; 
a few pus-cells with a rather greater proportion of epi- 
thelium from the pelvis, ureter, and urethra were the ob- 
jects visible. Her health was subsequently completely 
restored ; and the urine, when last examined, was free 
from all indication of disease. The symptoms of this 
case differ in nothing from tubercle of the kidney, except 
in the result. Experience forbids us to hope that tuber- 
cular disease of the kidney ever terminates favorably. 
This case, then, as well as- that mentioned in a former 
work, if not tubercle of the kidney, must be classed as 
idiopathic, and we must thus admit that the kidneys are 
susceptible of a parenchymatous inflammation, as the 
lungs are, in which the products of inflammatory action 
undergo, as in the pulmonary organs, purulent lique- 
faction, and that such a disease is not incompatible with 
complete restoration to health. 

§ 2. Nephritis. — External injury, — The most promi- 
nent symptoms indicative of renal injury by external 
violence are, a considerable degree of collapse and prostra- 
tion, feeble, scarcely perceptible pulse, temperature below 
the natural standard, retching, vomiting, and suppression 
of urine ; if any be passed or drawn off, it is scanty and 
bloody, and in some cases little more than pure blood. 
I^he external local evidences of injury may not be very 
obvious. If blows or kicks have been the cause, bruised 
spots or ecchymoses on the loins or parts adjacent may 
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bo noticed, or pressure over tliem, or in front, or latterly 
may produce pain and uneasiness, ir the renal mischief 
hns been caused by some violent personal effort, aa in 
wrestling, jumping, or by a fail from a height, there will 
bo no external evidence of injury. The vomiting, tho 
suppressed and bloody urine, will be sufficieal evidence 
of the effect of the injury on the kidneys. 

Some years since a policeman of the B division was 
admitted into the Westminster Hospital under my care 
sufteriug from scanty, all but suppressed and bloody urine- 
He stated he bad been ill for two days and treated by 
the divisional surgeon at his own lodgings. He had 
been engaged the day before in a street row with some 
of the Westminster roughs, among whom was a notori- 
ous vagabond, remarkable for his strength and predilec- 
tion for resisting the police. In the fracas the policeman 
was down, trampled on, and kicked in the loins. Ho 
was taken up exhausted and faint, and carried home, 
where he vomited, and complained of great pain across 
the loins. Rest and fomentations were enjoined. The 
suppression of urine and its bloody condition continuing 
he was removed to the hospital. The chief symptoms 
on admission were a feeble weak pulse ; a hollow 
sunken expression of countenance ; constant irrita- 
bility of the stomach and vomiting. The amount of urine 
passed was not more than two or three ounces and seemed 
more than half blood. There were no traces of external 
injury; but great tenderness on the lumbar space aa well 
as by deep pressure anteriorly and latterly. He was 
cupped over the loins, complete rest enjoined, and hot 
fomentations applied to the abdomen. Diluents were 
ordered. The blood gradually disappeared from the 
urine. In a week blood could not be detected except by 
uiicroscopio examination. The stomach quickly reco- 
7* 
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vered its power by taking nourishment. Fourteen days 
after admission and three weeks after the injury the man 
was convalescent, the remaining symptoms being some 
degree of debility, and the urine contained for some days 
an excessive amount of mucus with a few pus-corpuscles 
and a minute quantity of albumen. Ten weeks after the 
injury the urine was apparently healthy. 

Such are the symptoms usually found in cases of injury 
to the loins where the kidneys are implicated. The 
diagnostic symptoms are some degree of collapse, retch- 
ing, and vomiting, with scanty bloody urine immediate 
upon some external violence. The microscope reveals 
little else but blood-corpuscles and fibrinous shreds 
(coagula). The treatment in all such cases may be 
summed up in rest, the recumbent position, local deple- 
tion, and warm fomentations. Medicinal remedies in 
these cases of renal injury are of little value. Compli- 
cations in the course of such injuries may demand other 
remedial measures. It is very certain that the kidneys 
may sustain a considerable amount of injury from ex- 
ternal violence and yet be reparable.* 

While these pages are passing through the press, I 
have read with much interest some clinical remarks by 
Mr. Curling on a case of severe rupture of the kidney, 
with recovery, in the ** British Medical Journal," for May, 
1869. That case affords another example of the extent 
to which the kidney may be injured and yet compatible 
with recovery. All the typical symptoms of renal injury 
were observed, collapse, retching, and vomiting, with 
bloody urine. Opium was needed to allay pain. Cup- 
ping was employed. Ice and cold effervescing stimulants 
allayed the vomiting. The perchloride of iron was 

' See "Pathological Transactions," vol. xi. p. 140, a case of old 
rupture of the kidney healed, hy Mr. Holmes. 
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eveDtaally given. A pnroleot and phospliat»c urim 
clearl r proved the iofiunmator; conditioD of tbe kidoej. 
Severe as tbe iDJarj to tbe tidDey in tbis case most bare 
been, yet by judicioos treatment in less tban ten weeks 
tbe patient vas free from all symptoms ot tbe aocidcDt 
and bis arine was clear and natand. 

Iiyury ta (Ac kidaeyt taiaed hf wme viclatt pAjftieal vr 
Mtueujar ^mt, wmlUng, Jumping, vr aomte swcA stnular 
strain. — It is very donbtfbl if any physical or bodily 
eObrt of tbe character just named be cap&bie, apart fn>m 
some special antecedeat ooodition of tbe kidney, of pro- 
dacing inflammatioa of tbese organs. Cases of biema- 
turia immediately or quickly following some soch aooi- 
dental bodily effort are very common, and but too 
frequently the case is set down as injury to the kidney 
by sucb accident or bodily act. It will be found, bow- 
ever, in the great majority of such cases, that either a 
renal calculus has been displaced in its bed, or that a 
tubercular or scrofulous deposit has pre-existed in the 
kidneys, and the bodily act is but the starting point in 
the activity of these several disorders. Tbe earliest cog- 
nizable symptom in most cases of renal calculus is hiema- 
turia; and the patient almost invariably attributes the 
appearance of blood to some accidental Ixxliiy act. The 
subsequent progress of the symptoms sufficiently declares 
tbe calculus to have been tbe cause of the hemorrhage. 
It may, therefore, be generally suspected in any case of 
bsematuria. iu which there ai'e no other constitutional 
symptoms of disturbance, that the cause is not the bodily 
wrench or jar per se, but that the bodily shock has dis- 
placed a substance in the kidney which had remaineil 
inactive and unknown till disturbed from its seat. 

Even in tubercle of the kidney the first manifestation 
of renal disturbance is sometimes hsematuria; and ibis 
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appearance of blood is often attributed to some accident. 
The blood, however, in these cases is very early mixed 
with shreddy membranous masses, and even pus. Tlsdma- 
turia, therefore, as a symptom of renal disturbance, after 
any violent effort, is not necessarily referable to the 
direct agency of the violence on the kidneys. If after 
any such shock or blow retching or vomiting precedes 
or accompanies the appearance of blood in the urine, 
and if the urine be scanty, and there be some degree of 
bodily depression, it may be fairly concluded that me- 
chanical injury to the kidney has been the cause. If, 
on the other hand, the blood in the urine is unaccom- 
panied by any constitutional symptoms, with only some 
sense of pain, or weight, or uneasiness about the loins, 
then the inference would be that a displaced calculus was 
the cause, and not mechanical injury. A gentleman, of 
healthy constitution, and of active habits, fifty-four years 
of age, very fond of field sports, particularly of hunting, 
who had never suffered a day's illness, had complained 
of what he conceived was lumbago for some previous 
days. In the hunting field his horse swerved at a fence, 
and he felt a kind of wrench at his back. On the same 
day he was alarmed at passing some blood with his 
water, and for two or three days following the urine con- 
tained blood. He suffered no other symptom, and gradu- 
ally the urine returned to its natural appearance. 'The 
hjematuria was attributed to the accidental wrench on 
horseback. When I saw him, two months afterwards, 
there was no doubt but that the hemorrhage arose from 
a displaced calculus, and not from mechanical violence. 
The heematuria continued at intervals of two or three, 
weeks for some months afterwards, but without any con- 
stitutional disturbance. In many similar cases the hema- 
turia which resurs with greater or less frequency at 
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firat, every ten days or a fortnigbt, is uaaccompanied bj*. 
any of the typical symptoms of renal calculus.' 

The treatment of these cases of h:ematuria from some 
apparent jar or wrench, is similar in all respects to thai 
required for the same symptom after more direct mechao- 
ical injury to the loins. Complete rest, warm baths, 
cupping from the loins, general laxatives, and soothing 
anodynes, according to the presence of particular symp- 
toms. 

Minute attention should be given to all the subjective 
symptoms or sympathetic sensations whit^h may lead to 
the 8U)^icion of renal calculus. ' In the absence of any of 
the ordinary typical sign.^, the subsidence of the hsema- 
turia in a day or two, the urine continuing apparently 
clear and natoral, and then, after an interval of a week 
or two, the recurrence of haemataria may be accepted as 
all bat unequivocal of the presence of a stone in the kid- 
Dey. The microscope will generally eonfirm this infe 
ence. 
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§ 3. Nephritis /rom Poisons, Turpeniine, C'lnt/tarides, 
Cupalha, Nitre, taken ijilernaUy or exlemally applied. Lead 
and Phoapkorus art only txceptionally. — In treating of 
those causes of nephritis which are comprised under the 
above head, the susceptibility of some constitutions over 
others to the influence of these agents was mentioned. 

Turpentine applied to the surface of the body produces 
rarely any other symptom than the increased secretion of 
a urine which has a strong violaceous odor. Taken in- 
ternally for the various diseases, for the treatment of 
which it has enjoyed some reputation, it occasionally, in 
small repeated doses, produces inflammatory engorgement 

' Tbi» «u1iji3iit trill be fDll; tra&ted Txaiet Iba liead at renal cnlcolus. 
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of the kidneys, the symptoms of which are as follows : 
The patient becomes sensible of a dull, aching pain in 
the meatus urinarius, sometimes referred to the glans 
penis, sometimes to the neck of the bladder ; in women 
it is chiefly referred to the pubis : an urgent desire to 
pass water accompanies this, and the effort is often abor- 
tive, the sense of distress increasing with these ineffectual 
efforts. If any urine passes, the first drops are either 
pure blood or urine mixed with blood, and a sense of 
weakness and prostration, even of nausea, indicates the 
mischief which the turpentine has caused. The blood- 
tinged urine throws down a coarse, brownish-red sediment, 
which, examined by the microscope, reveals a multitude 
of blood cells and blood-casts. 

The immediate discontinuance of the turpentine is 
followed in a few hours by a mitigation of the symptoms. 
The urine increases in quantity, becomes less tinged with 
blood, and in forty-eight or sixty hours has recovered its 
natural quality. ^ Eemedial measures beyond those of 
rest and drinking freely of diluents, avoiding all stimuli, 
are rarely required. A warm bath, or a hip-bath at the 
outset of the symptoms, may expedite relief. 

The symptoms excited by the tincture of cantharides 
taken internally for medicinal purposes in cases where, 
from peculiar idiosyncrasy, renal disorder occurs, differ 
but little from those which turpentine excites. Strangury, 
bloody urine, and intestinal irritation, comprise the most 
prominent. Intestinal irritation, with discharges of blood 
by stool, with distressing tenesmus, prove that cantharides 
operates over a wider sphere than turpentine, involving 
the intestines as well as the kidneys in disturbance. 

In addition to the above it may be mentioned that in 
those cases which have come under my observation of 
the effects of cantharides taken medicinally, a violent 
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puin rererred to the puhis, and extending in the male 1 
through the penis, followed by most painful priapism,.! 
described by one patient as similar to the state called I 
chordee during the inflammatory stage of gonorrhoja. I 
In women this symptom manifests itself in the shape of 
a painful sense of aching along the meatus urinarius, 
with general sense of irritability in the vulva and elitoria 
and an urgent desire to relieve this by pressure, friction, 
or some meubanical excitation of the genital organs. ■ 
But this state, both in the male and female, is oFt:eD I 
accompanied by a burning sensation in the throat, vomit- I 
ing. sometimes of blood, with symptoms of tenesmus, I 
and bloody discharges from the bowels. It will be tbua I 
seen that the action of eantharides is not conCned to tho J 
renal and genital organs, but extends widely through the I 
gastro-intestinal canal, so that it can never, iu any given ' 
case, be predicted of this agent that it will exercise a 
safe amount of stimulus to the organs of generation 
without, at the same time, implicating the gaatro-intea- 
tinal tract of mucous membrane in a hazardous, not to 
aay dangerous degree. i 

Whenever during employment of eantharides as a J 
medicinal agent any, even the slightest indication of ita I 
poisonous action becomes manifest, its use must be imme- 1 
diately discontinued. As I am not, considering the I 
treatment of poisoning by Spanish fly beyond that ro- J 
quired for symptoms arising from its specific effects oo I 
the kidneys when medicinally employed, it remains only I 
to observe that the strangury and diatre.'is arising from I 
the suppression of urine are beat relieved by warm I 
baths, and drinking freely, if the state of the stonaach I 
permits, of bland fluids. Cupping across the loins may I 
be necessary. Opiate and oleaginous clysters should I 
□ever be omitted; indeed, the relief to tLe tenesmusJ 



84 NEPHRITIS. 

which opiate enemata produce is quickly followed by an 
alleviation of the renal symptoms; and the bad conse- 
quences of the remedy when medicinally employed 
rarely go further. 

In one case, of a young woman for whom the tincture 
had been prescribed for some uterine derangement, and 
who had doubled the dose, or taken the medicine more 
frequently than had been ordered, in the hope probably 
of hastening its effects, the strangury continued for three 
days with considerable irritability of the stomach and 
much tenesmus. The urinary secretion was fully re- 
established by the fifth day. No trace of blood-cor- 
puscles could be found by the microscope; and the 
urine was quite free from albumen. Blood-corpuscles 
and fibrinous casts of coagulated fibrine were seen so 
long as blood was present. 

A fatal case of poisoning by cantharidis is recorded 
by Dr. A. Taylor in his work " On Poisons." The kid- 
neys were deeply inflamed. It is to be regretted, as t)r, 
Taylor remarks, that in the few fatal cases of death from 
cantharidis, that the post-mortem appearances should not 
have been more accurately and minutely described. 

It has been already remarked in the section of causes 
of nephritis, that the nitrate of potash in concentrated 
form has been known to produce strangury and nephritis. 
The cases on record arose from taking the nitrate in mis- 
take for Epsom or Glauber's salts. Such accidents are 
of rare occurrence now. In the event of such happen- 
ing, vomiting should be immediately, or as soon as pos- 
sible, excited. If this be delayed, and the salt be 
retained, its action is usually shown by griping and 
purging, to which may be added vomiting. The action 
of the nitrate is exhibited rather as a gastro-intestinal 
irritant, than as exciting nephritis. Copious diluting 
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drinks, a warm bath, and sahsM^oeotly a free action 
the bowels, either spoataueoos or obtained b; oleaginoos 
enemala, will be the inost appropriate means of relief. 
There appears to pre^Tiil, even at the present day, a 
notion that nitre is capable of producing straugnry and 
nephritis, I believe this to be a mistake. Griping, 
purging, vomiting with great depression, are the chief 
symptoms mentioned when from one to two ounces have 
been taken by mistake, but in none are the symptoms of 
nephritis mentioned. See Chriatison "On Poisons," Dr. 
A, Taylor, and Dr. Guy, &c. 

The oleo-resin copaiba given in doses beyond half a 
drachm or a drachm, and repeated through the incaution 
of the patient, may, in addition to great excitement of tbo 
genital organs in the sh.npe of painful priapism, indi 
scanty urine and renal congestion. 

In one ease in which I was asked whether the blood 
contained in the urine of a patient who bad imprudently 
taken double doses of the copaiba mixture came from the 
kidneys ur not, I had no hesitation in saying that the 
blood was urethral and not renal. I have seen no other 
example of suspected renal disorder from the action of 
copaiba. 

The eiVect of this oleo-resin on the urine must not be 
forgotten. Not only is a balsamic odor imported to it, 
but a portion of the resinous principle appears in the 
urine, and may, by the cloud which nitric acid produces, 
be mistaken for albumen. The cloud does not settle, 
however, after being set aside. Heat, moreover, redis- 
aolves the turbidity. 

The action of the salts of lead, as well as that of phos- 
phorus, ia slowly and insidiously to aft'oct the nutrition 
of many textures and organs. The kidneys become im- 
plicated in this widespread influence. Their secretin] 
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power becomes deranged, the urine is albuminous, and 
contains evidence of a fatty and amyloid degeneration. 

But neither of these poisonous agents seems capable of 
exciting acute inflammatory action. It is rather to their 
influence on the organs of nutrition that we trace those 
widespread ravages of degeneration which are recognized 
in the bodies of those who, following certain trades, be- 
come the victims of several forms of disease, in which the 
kidneys, with other organs, are implicated. 

The urine of every paient suffering from colica pic- 
tonum should be examined for albumen. In the great 
majority of cases, particularly in first attacks, no albu- 
men is found. Afterwards as the constitution of the 
patient begins to succumb to the widely dijfused poison, 
this substance affords a most material fact for our prog- 
nosis as well as treatment. In these cases, the casts 
accompanying the albuminous urine are usually of the 
hyaline variety, with a few resplendent or highly refrac- 
tive granules, the nuclei of disintegrated cells. The most 
unfavorable opinion must be always entertained of the 
ultimate condition of such patient. A tonic, nutritive 
plan of treatment with steel in some form, and small doses 
of the iodide of potassium in some appropriate mode of 
combination, offer the best hopes for temporary improve- 
ment. 

Phosphorus exercises no primary or specific action on 
the kidneys. The kidneys undergo a rapid species of 
degeneration, subsidiary to the poisonous action of the 
phosphorus on the periosteal and bony textures of the 
teeth and jaws. In patients thus affected the urine be- 
comes albuminous, and the sediment will contain similar 
evidence of renal degeneration from the presence of hya- 
line casts both of large and small diameter, with nuclei 
in greater or less abundance dispersed through them — 
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the dubris of broben-iip cell structure. In tliis form q 
liisea^ palliative means caa alune be employed. 

§ 4. Nephritis after scarUt fever. — Synonyms.- 
Dropsy after smrkt fever; acute morhus Brigktii; acuU\ 
albuminuria. — From ten to fourteen days, rarely exceed- 
ing twenty-one days, after tLe subsidence of the eruptive 
stage of scarlet fever, except in special occasions men- 
tioned hereafter, the convalescence of the patient becomes 
interrupted by a slight feverishness ; in some there is a 
distinct rigor, in others a mere restlesness with inappe- 
tency and some thirst, but with all a marked diminutioa 
of the quantity of urine passed^ and an equally marked al- 
teration in its appearance and quality. In some patients 
there will be, for some twenty four hours, almost total 
suppression of urine; the little which is passed is like 
pure blood. In others, the quantity of urine, tliougli 
scanty, is evidently mixed with blood; it is either red 
as if from simple admixture of blood, or it is brownish- 
red, with a copious brown deposit from the action of the 
urine on the constituents of the blood passed with it. In 
other cases the evidence of the presence of blood to the 
unaided eye is less apparent. The urine not much defi- 
cient in quantity, has a dirty smoky appearance, and the 
sediment is of dark color, as if a little soot had accident- 
ally got mixed. In another class of cases the urine is 
clear, but of a peculiar greenish hue, and lastly, the urine 
may, to the unaided eye, ap^iear natural, but when exa- 
mined chemically and microscopically, there is abund- 
ant evidence of its partaking, though in less degree, of 
the qualities of all the above-mentioned varieties. They 
all contain blood in various degrees or proportions, and 
consequently all are albuminous. The character of the 
jscopically considered, will ba discussed here- 
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after. In addition to these alterations in the quantity 
and quality of the urine, a most striking alteration in the 
aspect of the patient is obvious. There is a remarkable 
alabaster whiteness of the skin. The features are swol- 
len, the eyelids tumid and infiltrated with fluid ; the 
whole surface of the body is cedematous, and deeply pits 
on pressure. The trunk, arms, hands, legs, and feet are 
equally dropsical, the fluid not predominating more in 
one part than in another. A similar dropsical condition 
prevails in internal parts. Dyspnoea and wheezing tes- 
tify to respiratory difficulty from pulmonary oedema. 
The pulse is quick, exceeding 100; and there is great 
irritability in the action of the heart ; the peritoneal ca- 
vity contains fluid. The patient is listless, may be coma- 
tose from serous infiltration within "the cranium. Such 
are the more prominent symptoms diagnostic of the renal 
disturbance which occurs after scarlet fever. 

There are other conditions worthy of note not so ob- 
vious to the superficial observer. The qualities of the 
blood are remarkable — deficient in fibrine as well as glo- 
bules, the serous element largely predominating ; there is 
before us a watery blood, called hydraemic, sufficient to ac- 
count for the irritable action of the heart, for the obstructive 
condition of the capillary circulation, and consequently 
for the diffuse dropsical effusion. Blood deficient in 
any of its elementary constituents, deficient in globules 
and surcharged with serum, passes with difficulty through 
the capillary vessels. The heart labors to overcome the 
retarded flow, but the stimulus conveyed to it is by an 
imperfect fluid — its irritability is increased, and that 
peculiar thrill in its action is felt, which is so easily 
recognized in this form of renal dropsy, as also in those 
of a similar type which are unconnected with scarlet fever. 

At the outset of this disturbance the urine is scanty, 
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diirk colored ; bloody in various degrees; or liigh specific 
gravity, from 1024 to 1030, and Iiiglily albumiaoua; the 
sediment contains many objects which, when examined 
by the microscope, are signally diagnostic of the char- 
acter of the renal disorder. Blood-corpuscles in great 
abandance; coarse fibrinous oasts containing blood -cor- 
puscles (blood casts) ; and even thus early large coarse 
granular casts conlainiug a few epithelial cells (granular 
epithelial casts). These objects, slowly, as the liemor- 
rhagic stage, or that of stasia, passes away, give place to 
granular epithelial casts ; epithelial cells, in varying forms 
of development, are seen eitlier free or isolated, or im- 
pacted in the larger form of cast. There are multi-nuclear 
cells (compound granule cells), and associated often with 
an abundance of free nuclei, these latter appearing as 
highly refractive granules ditl'used through the cast. 

The casta, as the case proceeds, become less granular, 
more transparent, with fewer epithelial cells, but with an 
increase of the abortive cells (granule cells); these are 
seen as large cells filled with fat granules, highly refrac- 
tive. The casts often contain these in abundance, together 
with a great number of highly refractive granules quite 
free. They result from the disintegration or breaking 
up of the wall of the largo compound granule cells. 
These objects seen day by day are of most unpromising 
import. If they decrease in number, if the easts become 
less granular, more hyaline, with only here and there a 
nucleus of a broken-up cell, this will correspond with a 
general improvement of the prospects of the patient; a 
diminution in the amount of albumen, and a decrease, 
probably a complete disappearance, of the dropsy. The 
patient's appetite improves, micturition becomes less fre- 
quent, the urine of a healthy quantity, and the sediment 
only now and then contains a delicate transparent oast 
8* ■ 



90 NEPHRITIS. 

with a few isolated granules. The urine, however, does 
not quickly lose the albumen ; it may continue albuminous 
long after any objects derived from the kidney can be detect- 
ed by the microscope. The health and vigor of the patient 
are slowly regained, and in the course of some three or four 
months not a trace of albumen can be detected in the 
urine. While in others, notwithstanding the return of 
good health, albumen continues present for two or three 
years after the date of the attack of scarlet fever. 

The presence of albumen in the urine is therefore not 
necessarily a dangerous symptom, though of serious sig- 
nificance. It must be taken in connection with the ante- 
cedents of the patient as well as with the objects which 
may be detected in the sediment by the microscope, I 
know personally several men in the prime of life, healthy 
and vigorous, and fathers of families, who, when children, 
had scarlatinal dropsy, with albuminous urine continuing, 
in one case, for eighteen months; in a second, beyond 
two years; in the third, it was not till the full period of 
puberty had passed, and early manhood was developed, 
that the albumen, present for five years, at length totally 
disappeared. Diphtheria will leave behind a disposition 
most inveterate to the continuance of albumen in the 
urine; the health remaining unimpaired notwithstanding 
the albuminous state of the urine. It may be stated that 
in these cases of persistent albuminous urine after scarlet 
fever and diphtheria, the albumen undergoes some modi- 
fication in its ordinary character, and may^ be overlooked 
by those not conversant with the fact, that in a certain 
stage of these cases the albumen becomes modified, and 
acquires the character of what the chemist recognizes as 
the deutoxide of albumen.' 

Wbep the progress of a case of scarlatinal dropsy is of 

' See Part III., AlbuQiinoas Urind^ 
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ail unfavorable character, death may take place within 
the first week; or the fatal result may be prolonged for 
weeks, or even months. 

In those cnses where a fatal issue rapidly follows the 
development of the renal symptoms, the immediate cause 
is either some affection of the nervous system ajiaing 
from ursemia, or the rapid eiluaioQ of a bronchial fluid 
into the air-passages, and death from apncea. 

In the first class of cases the symptoms referable to 
the nerve-centres may either be a profound coma or a 
series of convulsive attacks terminating in coma. 

In the more protracted cases it is not possible to pre- 
dict of auj' given case that it will not be carried off by 
symptoms of urromia. It is well to prepare those inte- 
rested in the patient by the possible development of such 
symptoms; though most of these cases live through many 
months without any indication of such a termination. 

In these protracted cases ultimately proving fatal, it 
has been already remarked that the microscopic objects 
continue to exhibit a persistent disorganization of the 
cell-structure of the kidney. The urine, however, in- 
creases much in quantity, becomes pale, of a much lower 
specific character, may be as low as 1008-1008, without 
any diminution in the-quantity or quality of the albumen. 
The termination of these protracted cases may be either 
by some aSection of the nervous system from uriemia, 
from effusion into the bronchia! tube, or serous exudation 
into the pericardium; various complications may, how- 
ever, arise in these cases beyond those just mentioned; 
but the above are by far the most frequent cause of the 
liilal result. 

§ 6. Scarlatinal Dropsy. — Trvatmcnl. — The princi- 
|ilcB on which the treatment of these forms of renal dia- 
lurbanue is based are these: — 
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I. To restore, if possible, the equilibrium of the circu- 
lation through the kidneys. 

II. To lessen the amount of the dropsical effusion, and 
thus relieve the lungs and other organs. 

III. To aid the nutritive functions, and thus promote 
the restoration to the blood of those qualities on which 
healthy cell-development must depend. 

The febrile excitement, usually not very great, which 
marks the commencement of this secondary disturbance 
is best relieved by some ordinary diaphoretic saline, 
cooling drinks, and brisk purgatives. The citrate or 
acetate of ammonia, with some other neutral saline, or 
the carbonate of ammonia in a state of effervescence, with 
prepared lime or lemon juice, or the juice of the fresh 
fruit combined with nitric ether with spirit of chloroform, 
are appropriate means of obtaining this end. 

By the action of a brisk purgative the congested kid- 
neys are also relieved. The diet should be nutritious, 
but not stimulating. Beef-tea, veal broth, chicken broth, 
or in wery young children, a purely milk diet will ^be 
suitable. 

The gorged kidneys may be further relieved by hot-air 
baths — the warm bath is not so eCBcacious, but it answers 
sufficiently well in children better than in adults suffer- 
ing from acute dropsy. 

When the urine is highly loaded with blood and very 
scanty, dry cupping across the loins, to the extent of two 
or four cups, will help to restore the flow of urine, which 
returns as the engorged kidneys are relieved. The pre- 
sence of blood is not the indication for dry cupping — it is 
the scanty amount, the all but suppression of the urine, 
which is the significant symptom. 

In children, as well as in adults, the clothing even in 
bed should be flannel during this period of the disorder. 
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The sabsidence of the feverishness which rarely lasts 
beyond forty-eight or sixty hours, is marked also, in the 
great majority of cases, by a palpable diminution of blood 
in the urine ; and a marked increase in quantity. If the 
bowela have been acting well, there is also a decrease in 
tLe dropsy not only of the surface but of the internal 
organs, the breathing is relieved, the pulse less frequent, 
and the action of the heart less irritable. Further,' to 
lessen the dropsical effusion, and to give relief to the 
kidneys, brisk and active purging for a few days should 
be kept up. and the best agent, both in children and adults, 
b ft combination of jalap, cream of tartar, and ginger. 

The pulvis jalapse compositus of the Pharmacopoeia, 
according to age, ten, twenty, thirty, or even sixty grains, 
may be given daily or on alternate days, simply mixed 
■with water. In the morning, fasting, is the best time for 
administration. Children rarely require stronger pur- 
gatives. Elaterium, podophyllin, &c., may be given to 
aclults. 

The dropsical effusion slowly declines, the quality of 
the urine improves, and usually within the 6rst week, in 
some cases even earlier, the third object of treatment 
may be commenced. A simple, but well-regulated diet 
should be enforced ; all pamperings of a capriuious appe- 
tite strictly forbidden ; a definite number of raeals at 
stated fixed hours should be prescribed, with a caution 
that no sweeties in the intervals should be given to the 
child. Everything should be done to promote healthy 
and vigorous digestion, and everything avoided calcu- 
lated to lessen or impair it. 

It has been already shown in the pathology of this 
form of nephritis what destruction of blood -cor p use lea has 
taken place, how deficient in these the blood has become, 
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and how this poverty of corpuscles may be considered as 
a guide for our future treatment. 

To restore this deficiency is embraced in the third 
principle of treatment. 

Preparations of iron are the best aid to the blood-form- 
ing function. But iron in any of its preparations cannot 
alone generate blood-corpuscles, they can only be formed 
out of the elements of nutrition found in food ; but it is 
remarkable how much more speedily convalescence 
proceeds, how quickly the pallid wax-like aspect is 
exchanged for a more healthy hue, when iron in some 
appropriate form is given in conjunction with food. 
Replacement of those cells in the tubular structure of the 
kidnej^ which have been disintegrated and removed, as 
the microscope has shown in the acme of the disorder, is 
the final end in view. And as this renewal of secreting 
cell-structure proceeds the albumen decreases and ulti- 
mately altogether disappears from the urine. 

Of the many preparations of iron, the perchloride is tlie 
most effective in this disorder. It may be given in a few 
drop doses, with simple syrup. It may be given in simi- 
lar small doses, five to ten drops, in seltzer or soda-water, 
and thus a factitious chalybeate be produced. A long 
experience of these and other forms of renal disease 
where the object of treatment is similar has, however, 
convinced me that a soluble ammonio-chloride, obtained 
by acidulating the liquor ammoniae acetatis with dilute 
acetic acid, and then adding the tincture of the perchlo- 
ride, is the most efficacious of all the so-called prepara- 
tions of steel. This form may be prescribed with what- 
ever dose of the perchloride it may be thought desirable 
to administer; but the preparation must be made up in 
the manner described, or an insoluble sediment forms. 

In very young children, or in patients up to eleven or 
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twelve jears of age, wine \s not neetled, provideil food is* 
tjtken without relucunce. In those in whom the apfw- 
tile is fastidious, a very small quantity of port wiue taken 
with the food of the chief meal may be found beneficial. 

Among the other preparations of iron in the Pharma- 
copceia, adapted for use with children, is the syrup of the 
phoRphate of iron, the viuum ferri citratis, and the am- 
nion io-citrate. 

Little more can be said upon the treatment of those 
cases, in which, even from the first, the eve of experience 
sees the prospect of an unfavorable termination. The 
same principle must govern both types of cases. Symp- 
toms of ura)mi(j poisoning are oltentimes so quickly fol- 
lowed by fatal termination, that little can be done with 
any prospect of successful relief. Active bydragogue 
purgatives are alone to be reliefi on. 

Chlorine given off by the addition of one drachm of 
strong hydrochloric acid to ten grains of the chlorate of 
potass in a ten-ounce stoppered bottle Slied ounce hy 
ounce, shaking on each addition, may be given, but it is 
less effective than in the primary stage of scarlet fever, 
particularly in that form known ns scarlatina anginosa, 
when the aniiseplie properties of chlorineexercise a very 
beneficial etTect on the foul e&udations of the mouth and 
throat. 

In those cases in which an albuminous urine remain.s 
after the renal dropsy and other symptoms of kidney dis- 
turbance have disappcare<), it must be stated that this 
condition of the urine must be prudently considered ns a 
matter of grave importance. If the general health be 
maintained, and there be this morbid symptom alone lefY, 
the patient should be placed on his guard, warDe<] as to 
the urgent need of avoiding all circumstances calculated 
to interfere with the health, for while that state of urine 
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prevails, although it may eventually disappear, there can 
be no certainty oflfered that the individual is safe from 
the ulterior consequences of chronic disease of the kid- 
ney. It is true we meet with many cases in which a 
protracted period of albuminous urine is not followed by 
permanent disease of these organs. But it can never be 
predicted of any individual case that it will with certainty 
be included in that category. 

§ 6. Nephritis from cold and wet; probabk predis- 
posing causes — the strumovs or scrofulous constitution ; 
hahits of intemperance ; syphilis, — Synonyms. — Acute mor- 
bus Brightii; acute renal dropsy ; albuminous nephritis; 
inflammatory albuminuria ; acute desquamative nephritis. 

Symptoms. — This form of renal disease may occur at 
any period of life, but it is more prone to be developed 
in the early period in those of strumous, rather than in 
more energetic constitutions ; but in the middle period 
a marked predisposing cause appears to be excess in, or 
addiction to, alcoholic stimuli, but there the form of dis- 
ease is usually chronic rather than acute, TOhe early 
stage is strongly marked by evidence of inflammatory 
engorgement of the kidneys, primarily, and of the lungs, 
pericardium, peritoneum, secondarily, or in the course of 
the disorder. 

A state of feverish excitement, hot skin, rapid pulse, 
and dyspnoea, quickly followed by a sense of exhaustion 
and bodily prostration mark the general disturbance, 
while nausea and retching, with scanty and all but sup- 
pressed urine, which is dark colored and bloody, and of 
high specific gravity, indicate distinctly enough the share 
the kidneys have in the disorder. A puQy, oedematous 
state of the eyelids and cheeks will often appear during 
the first twelve hours — usually in the morning of the 
first night. The pulse is quick, sharp, and hard, heart's 
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actioD irritable, just as observed in scarlatinal dropsy. 
There is tbirst, inappetency, more or less distress in the 
breathing, not dependent on bronchitis, bnt on a dropsi- 
cal state of the pulmonary parenchyma. Within twenty- 
fonr hoars the whole surface of the body will become 
anasarcoQs; trunk, arms, legs, and feet, all pit deeply on 
pressure: the cuticle acquires, even in adults, the same 
remarkable alabaster paleness that was noticed in scarla- 
tinal dropsy. The state of the blood is the same — wa- 
tery, the serum of low specific gravity, the blood-corpus- 
ciea deficient ; and the sura of the symptoms similar in 
every respect to what has been described in the rena! dis- 
turbance succeeding lo scarlet fever. Seroos effusions 
may take place into the pulmonary parenchyma, into the 
plearal sac, into the pericardium, into the peritoneal ca- 
vity, or poured out from the arachnoid, and symptoms 
of coma may come on from conditions other than urae- 
mic, I'rom pressure of the effused fluid on the cerebral 
hemispheres; yet these conditiona are more frequently 
observed in the chronic form of the disease. 

The sum of the symptoms being the same, the patho- 
logical conditions identical, it follows that the treatment 
of this form of renal inflammation will differ in nothing 
from the former. Hot-air baths, dry cupping from the 
loins, diaphoretic salines, hydragogue purgatives, and 
BubseqnentJy ferruginous tonics, of which the soluble 
ammoniu-chloride is the best. The diet should be nutri- 
tious, light, care being taken that the digestive function 
is not oppressed by too bulky a meal, Tbe need for 
Btimulanla is greater, however, than in the form described 
as following scarlet fever. Not from any distinction in 
the charjicter of the disease, hut that adults require 
BtimuJi, as a rule, mure frequently tlian patients during 
childhood or before puberty. 
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The probability of permanent recovery from renal 
dropsy arising from causes other than scarlet fever, speak- 
ing with the light of experience, is more doubtful. Much 
depends on the age, the antecedent health, the family 
history, the habits of life of the individual. 

Each case, in respect of prognosis, must stand by 
itself, for certainly many cases where the disorder has 
come under treatment early have permanently recovered, 
yet under any aspect the malady is not lightly to be 
dealt with, nor viewed otherwise than seriously damaging 
the expectation of life. It is worthy of remark, how- 
ever, that as a rule, acute cases are far more amenable to 
treatment than chronic ones, and therefore the prognosis 
of any given acute case will depend very materially on 
the period of the disorder at which the treatment com- 
menced. If within the first few days, a pretty confident 
expectation of recovery may be entertained, and this is 
the reason why scarlatinal nephritis is so successfully 
treated. 

The following case may be quoted, it having happened 
recently, of the favorable termination of a case of acute 
morbus Brightii, notwithstanding the existence of a 
strongly pronounced strumous habit of body ; the patient 
coming under treatment three days after the first indica- 
tion of the disorder: — 

J. C — , a lad of seventeen, a printer's boy, of a stru- 
mous diathesis, having enlarged submaxillary glands 
with scars on both sides of the neck, noticed that a day 
or two before admission his face became swollen, the day 
previous he had passed but little water, and very fre- 
quently, and what passed was like blood. In the follow- 
ing afternoon his legs swelled ; the abdomen and scrotum 
also became distended. He was admitted the day after 
to the Westminster Hospital. General anasarca pervaded 
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the whole body. The face and eyelids were swollen; 
there was a marked waxy appearance of the skin. The 
arms, hands, thighs, legs, and ankles pitted deeply on 
pressure. The scrotum was infiltrated with fluid, and 
the abdomen was distended, but no distinct fluctuation 
was detected. There was a good deal of dyspntca, coarse 
wheezing murmurs were heard in the chest. There was 
no cough ; the pulse was 90, and no elevation of tem- 
perature. The urine waa clear, with a distinct sediment, 
in which isolated blood-corpuscles and some fibrinous 
casts were seen ; it contained a large quantity of coarsely 
coagulating albumen. He was ordered the compound 
jalap purgative, warm bath, and subsequently the usual 
ferruginous tonic. The urine daily increased in quan- 
tity, and the anasarca of the body as proportionately 
decreased. Before the tenth day all dropsical conditions 
had disappeared. The breathing was quite free. He 
required the purgatives on alternate days. On the third 
week the urine contained but a trace of albumen, and a 
few hyaline casts were alone vi.sible to the microscope; 
at the end of the fourth week he was discharged conva- 
lescent. No cause was assigned for the commencement 
of this attack ; he had not been exposed to cold or wet ; 
no scarlet fever existed in the house or place ho fre- 
quented. But he waa unequivocally of a well-marked 
strumous habit. 

Though the exciting cause cannot be traced, the pre- 
disposing cause was strongly apparent But strongly 
marked as it was, and unpromising as this habit of body 
is when assailed by renal disorder, yet fortunately com- 
menced in the earliest period of its manifestation, four 
weeks were sufficient to establish a convalescence. To 
keep this lad under inspection for a few years, would 
add mucii to the interest and value of his case. 




100 NEPHRITIS. 

Acnle morhus Brightii. — Treatment. — The general prin- 
ciples already stated upon which the renal disease, and 
dropsy after scarlet fever should he treated, are equally 
applicable to cases of acute albuminuria occurring from 
other causes. 

If the temperature of the body is above the natural 
standard, simple diaphoretic medicines, such as the am- 
monia salts in a state of effervescence, with brisk purg- 
ing; the warm or hot-air bath, and, in some cases, dry 
cupping across the loins, will he the most suitable treat- 
ment. So soon as the feverish heat abates, while the 
purgative effects of such combinations as the compound 
jalap powder of the Pharmacospia may from time to 
time be needed, the patient should be placed on some 
ferruginous tonic, with suoh an improved scale of diet as 
the digestive organs can bear. Stimulants in the form 
of wine or beer may he given, indeed, in some cases, from 
previous habit of the individual, are absolutely needed. 
I will repeat here a caution in the use of stimulants in 
these cases which I have made elsewhere, and which an 
extended experience amply confirms, that they should 
never be taken without food. With food, or immediately 
after, they promote digestion, and invigorate, taken on 
an empty organ they hurriedly and immediately pass 
into the circulation, excite the heart, temporarily elevate 
the temperature of the body, and convey a very hurtful 
stimulus to the kidneys. In no disease ia this warning 
more necessary than in acute albuminuria. See also 
under the section Chronic Albuminuria. 

J 7, Kheumatic Nephritis. — Symptoms. — The symp- 
toms of rheumatic nephritis will require hut a very few 
words. It has been already remarked under the head 
of the causes and pathology of rheumatic nephritis, that 
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tlie occurrence of this complication in acute rheumatic 
fever is of rare occurrence. Its very existence during 
life may not be suspected, and that for the most part it 
ia developed during the Inst few days of life, and consists 
either in embolism of the renal vessels, or a spontaneous 
exudation of fibrine within the wall of the vessels, and a 
consequent plugging up of the channel of the reual cir- 
culation. Life is rarely prolonged sufficiently for any 
symploms of a prominent character referable to the kid- 
neys to be developed. 

§ 8, Gouty Nephritis. — Nephralgia; Uihiasis or 
gravel; stone in l!ie kidney.— Tu treating of the causes of 
gouty nephritis, its connection with, even its dependence 
on, the uric acid accumulation and deposit in the kidney 
was distinctly staled- The connection, moreover, of gout 
with renal calculus or stone in the kidney, has been the 
subject of observation from the earliest period of medi- 
cine. The symptoms of nephralgia, lithiasis or gravel, 
and stone in the kidney, are so intimately associated one 
with the other, and as they may be considered as diag- 
nostic of conditions all running towards the same point, 
practically, it may be of advantage to take them to- 
gether. 

Nephralgia; gravel; lithiasis. — -Nephralgia simply im- 
plies a pain or series of painful sensations accompanying 
gravel. Strictly speaking, these morbid conditions are 
not dependent on inflammatory action, and they appear 
misplaced in the group; but hiematuriais a frequent 
accompanying symptom. Any kind of pain across the 
lumbar region may nt raodom be called nephralgia, 
- under the notion that the origin of it is in the kidneys, 
for the term implies pain in the kidney's. Butunleasthe 
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pain or uneasiness be accompanied by some special cir- 
cumstances,* the term is misapplied. 

The character of the pain in nephralgia is almost as 
various as the patients who suffer. Sometimes it is pain 
like that in lumbago — only felt on movement, but it is 
attended by a peculiar aching referred to the crest of the 
ilium. The pain may extend from the lumbar space on 
one side or the other down the side of the abdomen, fol- 
lowing apparently the course of the ureter. There may 
be curious sensations, difficult to describe, located in the 
large cushion of the glutei muscles of the buttocks ; one 
patient spoke of it as if the muscular bundles were 
strained and tied up. Uneasy sensations, spoken of as 
rheumatic, were felt in the large muscles of the thigh ; 
there may be some defective sensation, a mere numbness 
of the external part of the thigh. These symptoms are 
invariably accompanied by increased frequency of mic- 
turition, particularly at night. The urine has no morbid 
character visible to ordinary observation, but when 
chemically estimated, uric acid is found in it largely in 
excess, and frequently forms as red or orange-red crys- 
talline grains on the urine cooling, sparsely on the inside 
of the chamber vessel. If such urine be allowed to cool 
in a glass vessel, these red grains are easily distinguished 
on its sides. The uric acid may form in still greater 
excess, and a distinct sediment of red sand, in consider- 
able abundance, may be found on the urine cooling, or a 
distinct crystalline deposit. This nephralgia, with its 
accompaniment' of uric acid red sand, is rarely associated 
with any marked deviation of the general health, it may 
disappear spontaneously, and it may return on any diet- 
etic imprudence. It may thus return at intervals for 
years, and it may eventually disappear altogether, but in 
the great majority of cases, these indications of the 
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gouty diathesis or tendency, are but tlie pre^ursora of s 
genuine attack of gravel. 

Gravel. — In tliis, all tbe sympathetit; syniptoms jusli'I 
mentioned may be present, but not invariably. The moat] 
uniform diagnostic group of symptoms consists in a pe^ 
culiar aching pain, sometimes described as darting 
pungent, referred to the neck of the bladder and exJ 
tremity of the meatus urinarias; with this ia associate 
a constant irrepressible desire to pass water, with only nM 
temporary relief to the pain at the extremity of the uri- 
nary passage ; very little urine passes each time, and its 
course along the urethra is marked by a burning cutting 
pain, as if the passage was denuded of its protective epi- 
thelium. In naild cases the urine is not turbid, althoughj J 
on settling, a coarse sediment falls of a fawn color, and| 
composed of particles of greater or leas size, Jike ( 
sand, or even gravel. 

Tn other eases, after a period of longer or shorter da- : 
ration, in which the frequency of micturition is the most 
prominent symptom, thepatient, if it be the first attack, 
ia alarmed at the appearance of blood in his urine, and 
when the urine has settled, the sediment is found to con- 
sist of a layer of blood globules, among which the same 
kind of sandy or gravelly particles just described may 
be found. It is worthy of recollection that in these cases 
of bsematuria accompanying gravel, the blood is never 
passed in coagula. The gritty sediment when examined 
is composed of almost pure uric acid. The duration of 
these attacks of grave!, as well as that of the hasmaturia 
accompanying them, is usually very short, lasting rarely 
more than forty-eight or sixty hours. The urine be- 
comes clear and natural looking, and contains for a few 
days some scattered blood disks, crystals of uric acid, i 
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and, perhaps, a few exudation or mucous corpuscles. 
Now, all these symptoms may occur to a patient who 
never had gout. They, however, strongly indicate the 
gouty constitution, and imply either that some day or 
other the individual may have gout, or that the elements 
of renal calculus exist, and the probability that the latter 
disorder will eventually declare itself. 

It has been remarked that these symptoms of gravel, 
with or without hsematuria, may occur to a person who 
never had gout. They, however, as often occur to the 
sufferer from that disease, materially aggravate his suf- 
ferings, and offer a far more unfavorable prognosis than 
when the individual is free from those renal complica- 
tions. 

§ 9. Gouty Nephritis.' — It is very doubtful whether 
the kidneys are subject in the gouty constitution to in- 
flammatory action, apart from what may be excited by 
gravel or the lodgment of a calculus within them. The 
stomach, the intestines, the lungs, the heart, the bladder, 
even the brain, may, in the retrocedent form of gout, be 
seriously implicated ; symptoms of nephritis, if haema- 
turia be taken only as the index symptom, are also of 
frequent occurrence ; but then these renal symptoms are, 
so far as my observation enables me to judge, invariably 
excited either by gravel or by a calculus in the kidney, 
so that it is not only diflScult, but impossible, to dis- 
tinguish between gouty nephritis and calculous nephritis 
occurring in a gouty patient. Indeed, they may be 
taken as convertible terms. Gouty nephritis is caused 
by the escape and irritation of calculous and gravelly 

* Tlie reader is cautioned against confounding this form of renal 
disease in gout with what Dr. Todd called atrophic or gouty kidney, 
and which will be treated of under that head. 
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matter in a gonty patient, wliile calculous nejihrilis rnny 
occur to one who uever had gout, the symptoms of which 
are obviously similar and arise from the dislodgment of 
a minute solid concretion, which up to the time of its 
displacement, had remained inert and unknown. 

The intimate connection between gout nod renal cal- 
culus has already been noted. Gouty nephritis may be 
recognized by the following symptoms: In the interval 
of the gouty attacks, and after some days of considerable 
irritation about the urinary passages, shown by frequency 
of micturition and aching in the meatus and uneasy 
pains across the loins, the urine being for the most part 
pale and clear, urgent and painful desire to pass water 
comes on every ten minutes or quarter of an hour, with 
straining and inefi'ectual eftbrta to empty the bladder, the 
urine passes only drop by drop, and presently blood is 
voided. The stomach becomes irritable, nausea and a 
disinclination for food has probably preceded these 
symptoms; these increase with the renal distress; urgent 
pain occurs in one side or emanates from one kidney ; a 
pungent, colic-like pain darts from this side down the 
direction of the ureter, and the straining and inelVectual 
efforts to empty the bladder or to relieve the sensation 
of its fulness is followed by retching and vomiting; cold 
sweats break out from the head and forehead, which soon 
pervade the whole surface [ the pulse becomes small and 
weak; a general sense of prostration and exhaustion is 
expressed in the features of the patient, who oontinuea 
probably an hour or two in this state of suftering; more 
blood passes, and probably with it some grit or gravel. 
The painful desire to pass water decreases, more urino 
flows, the stomach becomes quiet, retains what is swal- 
lowed, and a general sense of relief succeeds. For some 
days, however, the patient requires quiet and biKlily rest. 
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The urine, for many days after, contains uric acid grit 
with isolated blood disks and an abundant sediment of 
crystals of uric acid. These symptoms differ bat little 
from an attack of gravel ; indeed, it is an attack of gravel 
in a gouty patient, but the symptoms are more severe, 
the prostration greater, the depression of the heart's 
action more obvious, and the succeeding febrile reaction 
more marked. Again, the symptoms are, in many re- 
spects, similar to what is called renal colic occurring in 
calculous nephritis from the escape of a stone and its 
passage down the ureter. The griping colic-like pain in 
this so-called gouty nephritis arises from the same cause 
• — the passage of gravel from the kidney to the bladder 
— but it must be noted that this colic-like pain is not 
present in every case ; it is not, therefore an essential or 
typical symptom. The half-suppressed scanty urine, the 
painful frequency of micturition, the haematuria, the ex- 
haustion, the retching, possibly vomiting, are all typical 
and diagnostic of this form of nephritis. 

The treatment of these cases will, to a certain extent, 
vary according to the prominence or absence of par- 
ticular symptoms, or idiosyncrasy of the individual. A 
warm bath, a brisk purge if the bowels need, cupping 
across the loins, the moderate employment of narcotics, 
and perfect rest in the horizontal position will be required 
in every case. As soon as the urine exhibits less blood, 
the patient should drink plentifully of diluents ; stimu- 
lants should be sparingly given, and chiefly to those 
whose previous habits render them necessary. 

The sequel and termination of these cases is usually 
in either calculus or stone in the kidney, or more fre- 
quently in calculous pyelitis, the symptoms of which 
will be presently detailed. 

Nevertheless cases of gravel and haematuria do occur 
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which are defioient in the diagnostic symptoms above 
mentioned. I was requested tu see a gentleman in his 
eighty-eighth year, who sufl'ered much from urgent fre- 
quency of micturition during the day. At night he was 
not disturbed. The urine was examined chemically, and 
the sediment by the microscope. A trifling increase in 
the amount of uric acid, and the presence of numerous 
crystals of oxalate of lime on the urine cooling was evi- 
dence of an excess of that kiud in the urine. These 
crystals were seen in unusual abundance in the sediment, 
and with them many epithelinl cells from the pelvis of 
the kidney and ureters. The carbonates of potash and 
litbia in a state of eftervescence with lemon juice were 
prescribed with great advantage to the only symptom 
that distressed the patient — the frequency of micturition. 
The disorder was recognized as probably due either to a 
threatened attack of gravel or the earlier symptoms of 
rena! calculus. This gentleman was of halo and hearty 
constitution, had never had gout nor any other illness. 
The only disorder which had troubled him was an af- 
fection of the skin, which I noticed had been a form of 
ecBema. This cutaneous disorder, as well as the acaly 
varieties of lepra or psoriasis are, in all constitutions, but 
more particularly in the aged, associated with an excess 
of uric acid, or, in other words, with the gouty element. 
A year passed, and in the spring the annoyance of a 
frequent need to pass water returned. There was no 
urgency during the night, the power of retention in the 
bladder during the hours of rest was apparently natural. 
There was not sulEcient prostnliu enlargement to account 
for the symptoms during the day, and any disease there 
would have manifested itself during night as well as day. 
In the beginning of summer himself, as well as his medi- 
cal attendant, were alarmed at a pretty copious hemor- , 
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rhage occurring each time lie passed water. There were 
no clots; it was liquid blood mixed with urine. There 
were no subjective sjmptoms of a typical character, 
nothing but the hematuria and the frequency of passing 
urine. On the second day of the hsematuria 1 saw him ; 
there had been, in the morning, a difficulty in passing bis 
water, which was momentary, and he was sensible of 
something solid having passed; twice in the course of 
two hours this occurred. When I examined the vessel 
in which the bloody urine had been passed, there was a 
large deposit of a coarse gravel, fawn-colored when 
washed, and there were several large aggregations of 
the same material, so large as to be an object of wonder 
how they could have passed unaided through the urethra. 
The quantity collected and carried away for examination 
exceeded thirty grains, and proved, when examined by 
the ordinary methods to be perfectly pure uric acid, with 
a minute trace of oxalate of lime, as showo by the ash 
left before the blowpipe. The potash salts were again 
given, complete rest enjoined, and the drinking freely of 
any liquid capable of promoting diuresis — hock or claret 
with Seltzer water. The cream of tartar drink, or cold 
spring water ir. tumblers two or three times a day were 
suggested to be taken according to the taste of the pa- 
tient. 

In three days' time the urine acquired a natural ap- 
pearance. Here and there a stray blood-corpuscle was 
visible by the microscope ; some oxalate of lime crystals, 
i\v epithelial cells from the renal cavities were 
also seen. The general health, appetite, and sleep were 
unafl'ected throughout. 

This case then illustrates the remark just offered, 
many cases, the nature of which the sequel unequivocally 
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proves, occur without the strongly marked diagnostic 
Bjmplotng so prominently present in others. 

Iq cases where the pain continues unrelieved, anodynes 
are useful. The compound tincture of camphor is the 
beat calculated to afford relief, as from the benzoio acid 
which it contains it ia calculated to aid in bringing the 
uric acid into a state more easily adapted fur excretion. 
Hip-baths, or a warm bath, when it can be had, are use- 
ful adjuncts to treatment. 

§ 12. Calculous Nephritis— s/one in the kidney. 
Calculous Pyelitis. — These two forma of renal disor- 
der run so insensibly into one another that it would he 
an unnecessary piece of refinement to separate any de- 
scription of their symptoms. 

Stone in the kidney is less fatal, less painful, but of 
more frequent occurrence than stone in the bladder. It 
distresses the patient less, that is, in the majority of cases, 
but it is less within the reach of relief While it remains 
impacted in the structure of the kidney, or detained in 
the calyces or pelvis of the kidney, it ia clearly beyond 
the reach of medicinal agents, either for its removal or 
displacement. 

Its further growth or enlargement may be checked, 
and this, while it remains in the kidney, is all that treat- 
ment can hope to accomplish. 

Experience justifies ihe^ announcement that this result 
is, in a majority of case.i, certainly attained. Individuals 
having stone in the kidney may live for years, and often 
attain a fair average age, if their diet and habits of life 
be properly regulated, and a plan of treatment to be 
hereafter described steadily persevered in. 

The symptoms of stone in the kidney are oftentimes 

spread over a long interval of time, that is, the disease 

10 
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is of very alow development, and may exist for years 
without giving any sign, or but very doubtful ones, of its 
origin. Tbe terra nephritis is here certainly misapplied; 
it may be doubted whetlier the presence of a calculus 
ever dooB more than, when disturbed, excite some irrita- 
tion, with an escape of blood. The whole organ is cer- 
tainly, from this cause, never the seat of diffuse inflam- 
mation. Uromaturia occura with more or less local pain, 
but never accompanied by any such constitutional dis- 
turbance as would be aurely manifested if so important 
an organ were tbe seat of inflammation, and which we 
witness in cases of nephritis from other causes. J 

In many patients there is not even any marked local I 
uneasiness in the loins, and the only symptom the pa- 1 
tient can give is, that be passes blood every now and 
then, once a fortnight, or not so frequent perhaps. The 
general health is unimpaired, tbe urine in the intervals J 
perfectly clear, and it is only by a microscopic examina- I 
tion of tbe sediment that tbe nature of the case is made I 
out. Doubtless, cases with such negative symptoms are ^ 
not frequent, bat they do occur, and to remove the dlfTi- 
culty of the diagnosis without the ordinary typical symp- 
toms is tbe purpose I have in noticing them. In the 
case mentioned under tbe head of nephritis from shock 
or wrench, p. 80, inquiry into tbe cireurastances of the 
first attack of Ijajniaturia revealed the fact that the pa- 
tient attributed the appearance of blood at the commence- 
ment to some wrench of the back, or jar, which gave his 
kidneys a twist, as he thought. 

The occurrence of the heematuria ia thus often found 

to follow some physical effort or bodily shake, riding on 

horseback or jumping, or a jolting in a carriage over 

rough ground. Lastly, the urine, either at the time of 

fc the escape of blood, or a day or so after, will present ' 

B_1Z J 
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namenKis liule Soccalent shreds, looking, to the unaided 
eye, like membranooB films, but which the microscope 
shows are collections of exudation corpuscles, entangled 
within which are Been either amorphous or crystalline 
grains of uric acid. Here and there a blood ilisk is visi- 
ble. The urine at the time may be now and then faintly 
albuminous, dependent on the presence of the serous ele- 
ment of the blood in small quantity. 

The symptoms of the early stage of renal calculus are 
not always so obscure. Numerous sympathetic sensations 
arising from the intricate connection of the renal plexus 
with the numerous ganglia that lie surrounding the kid- 
neys ; the abundance of these ganglia on and about the 
ureters, and the ramification of their branches with those 
of ordinary cutaneous sensation on the hips and thighs. 
render intelligible the cause of the pain or noeasiness re- 
ferred to the anterior or posterior crest of the ilium ; the 
numbness aftocting the external crnral cutaneous nerve, 
the drawing up of the testicle by the contraction of the 
cremaster, the aching at the extremity of the urethra, and 
other disordered sensations, indicate renal irritation from 
the presence of a calculus. 

The calculus may remain in its seat, giving rise to these 
occasional attacks of hfematuria, when, by some accident, 
it gets at once dislodged, and passes into the infiindibu- 
lum, and thence down the ureter into the bladder, and 
eventually, when small, may pass through the urethra, 
and thus finally escape, freeing the patient from all fur- 
ther sufiering or uneasiness. But this event may be 
marked by typical symptoms of great force, or it may 
occur without any, but the slightest evidence that such 
has happened. The dislodgment of the calculus some- 
times ia marked by the following symptoms: A sense 
of nau;sca, fuliowed by vumiting. coexiatijnt with n dart- 
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ing pungent pain from the region of one kidney, and 

quickly followed by intense abdominal agony, like colic. 
The vomiting and" retching alternate with these ago- 
nizing gripes, cold sweats break out from the forehead, 
and, for a while, the colic continues. The duration of 
these symptoms lasts while the calculus passes down the 
ureter. They suddenly cease with a sense of immediate 
and complete relief. The patient, if not cautioned before, 
should now be told to pass his water always into a cham- 
ber pot, if possible, and to be on the constant watch for 
any substance passing along the urethra. 

A patient may be passing water with his ordinary care 
when the stream suddenly stops. He strains, and the 
effort to continue the stream is abortive; the forcing, 
straining effort continues, and suddenly, with force, out 
shoots the ob.'itncle to the emptying the bladder, and the 
distress of the patient is at an end. Instances occur, 
however, of a renal calculus being thus passed, the pre- 
existence of which was not even suspected. No renal 
symptoms of hematuria, or of the passage of a calculus 
down the ureter, having ever been noticed. 

The duration of the period of haamaturia, with occa- 
sional local symptoms of pain or uneasiness, is very va- 
rious in different individuals, and I believe greatly de- 
pends on the care the patient takes, and the treatment 
adopted. In fact, this period depends on the growth or 
otherwise of the calculus. If that be brought to a stand, 
a month, even a year or more, may pass without any other 
symptom than occasional recurrence of haamaturia, with 
ihe little membranous films already described. In very 
rare cases the disease may atop here. The calculus gets 
inclosed or shut up, a capsule forms round it, and there it 
may remain inert for the remainder of life. But the pro- 
gress of the disease ia usually very different. The appear- 
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ance of tbe urine slowly undergoes a change. To the inter- 
vals of the liEematuria the sediment, after the urine has 
been set at rest, will not exceed that of healthy urine, but 
soon this aediment palpably increases in quantity; and 
with it the frequency of micturition ; with an aching at 
the extremity of the meatus, relieved by passing even a 
small quantity of urine. 

The sediment when examined with the microscope will 
show abundance of so-called mucous cells, spherical cor- 
puscles with reniforra nuclei, a few multi-nuclear, with 
here and there an isolated blood disk. 

The proportion of sediment is up to this time not so 
great as to alter the appearance of the urine till it has 
settled; but soon, the urine, even when passed, appears 
milky; and when set at rest separates into two distinct 
portions. The lower stratum has a less flocculent cha- 
racter than the mucous cloud first noticed ; it separates 
distinctly like a precipitate. The upper stratum ia clear, 
but slightly albuminous; the lower ia diatiuctly marked 
by a complete separation of its particles from the fluid 
above. Sometimes a faint pinkish line may mark the 
surface of the sediment. This indicates that blood in 
small quantity is also present. The larger and heavier 
pus-cells fall first. The lighter blood -corpuscles settle on 
their upper layer. At this period of tbe renal disorder 
a series of very characteristic sympathetic sensations are 
usually present. Aching pain in the region of one kid- 
ney, extending downwards, and easily traced to the 
course of one of the ureters ; a gnawing pain at the crest 
of the ilium; defective cutaneous sensations on the out- 
side of the thigh ; a constant ache or uneasiness referred 
to the extremity of the meatus urinarius. In men the 
drawing up of one testicle, and with these there is a dia- 
Iresaing frequency of micturition. 
10* 
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Symptoms still mora diagnostic of calculous pyelitis 
may be present. The urine may vary as to the quantity 
of pus present : one day a great deal, tlie next a palpable 
diminution. About this period of the disorder, a dis- 
tinct sense of weight and fulness is felt by the patient in 
one kidney. The stomach, perhaps, becomes irritable at 
the time when the pua in the urine is least ; and a careful 
examination of the region of the kidneys may detect a 
distinct swelling or enlargement of the affected kidney. 
There may be days together when the pus is altogether 
absent from the urine. The suffering of the patient at 
these times is sensibly increased. 

The renal tumor is also more perceptible. Nausea, 
possibly vomiting, may occur. The pus appears again in 
the urine, the stomach gets quiet, the renal tumor is leas 
evident, and with the return of the pus the patient expe- 
riences great relief. The explanation of these symptoms 
is easily understood, if the student will examine a pre- 
paration of a kidney with a calculus imbedded in the 
pelvis or infundibulum. These calculi are branched, 
and by the apposition of urates and mixed phosphates 
mould themselves, as it were, in this cavity. At first, 
the flow of pus from the calytses is but slightly obstructed, 
the obstruction, however, increases by the growth of the 
calculus. The purulent urine collects behind it. It di- 
lates the cavity of the pelvis; a renal tumor is formed, 
and the purulent urine is retained until the pressure 
reaches a point, which temporarily dilates the head of 
the ureter, and the purulent urine flows again into the 
bladder. This happens again and again; the kidney in 
which this process is established eventually becoming 
converted into a hollow sac, with complete obliteration 
of all traces of renal structure, the capsule of the kidney, 
and the cortical substance condensed into a fibrous-Jike 
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Binicture forming the walls of the sac. If tbe opposite 
kidney is free from calcalous disease, and the disorgani- 
zation confined to one kidney, the patient may live for 
years and reach an average age. 

It remains now to speak of tbe treatment of these 
varieties. 

Calcdi-ods Nephritis. — Trealmenl. — We have re- 
garded excess of oric acid in the urine, red sandy gnivel, 
and stone in the kidney, as arising from similar causes — 
it may be well, therefore, to consider the treatment of 
these several disorders collectively — -not separately. Tlie 
essence of the treatment should consist in the endeavour 
to limit the increase, and to facilitate the elimination of 
uric acid from the system. Tliese objects and purposes 
can only be accomplished through the agency of diet, 
exercise (regimen), and physic. The word physic, per- 
haps, conveys an erroneous idea that there are certain 
remedies possessing specific effects or actions and acting 
as antidotes to these disorders of nutrition ; there are 
none such. Nevertheless there are medicinal agents 
which certainly indirectly niiniater to the great object 
aimed at — the elimination of the uric acid. But to un- 
derstand their action, the qualities and chemical proper- 
ties of uric acid must be first studied. 

Chemically, we know that out of the body uric acid 
may be converted into urea and oxalic acid through tlie 
agency of an oxidation established by a fermenting ma- 
terial, a high temperature, and an alkali. Tho direct 
oxidation of uric acid by peroxide of lead brings about 
the_ same results. Wohler and Frerichs, moreover, found 
that uric acid injected into the veins or stomachs of ani- 
mals was oxidized precisely in the same way as in the 
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1 into J 



presence of the peroxide of lead, and converted 
urea and oxalic acid.' 

Clinical observation abundantly proves that an excess 
of uric acid in the urine ia the shape of red sand may be 
quickly reduced by the potash salts, the citrate, acetate, 
tartrate, not by the combination of the uric acid with 
the potash, as was once supposed, but by the oxidation 
of the uric acid in the presence of an alkaline salt and 
ita conversion iato urea and oxalic acid. 

This interpretation ia based on the following facts. 
The urine of a patient was selected from which a very 
abundant deposit of red sand (crystalline grains of urio 
acid) fell down as a copious sediment as the urine passed 
direct from the bladder. Tbe proportion of uric acid 
obtained by precipitation from the urine when cold, ex- 
ceeded by more than double the average proportions of 
uric acid in 1000 parts. The urine had a speci6c gravity 
of 1022, and 1000 gra. of weighed urine gave nearly 
two grains of uric acid obtained by precipitation of 
hydrochloric acid, Theamountof ureainalikequantity * 
of weighed urine was estimated as S6 grains. It must 
be remembered that the urine had already parted with a . 

i large proportion of uric acid in the form of crystalline J 

sediment, so that the proportion of uric acid secreted by I 
the kidneys must have been largely in excess of two I 
parts in a thousand. The patient was placed on half- 
drachm doses of the carbonate of potash in ell'ervescence 
with lemon juice every four hours. Three days after- 
wards, the patient having taken four doses daily, the 
urine was again examined ; no red sand was present, nor 
was there any precipitation of uric acid spontaneously as 
the urine cooled. The specific gravity of the urine was J 

^ ■ I-ebuiar, " Pliys. Clii-mislry," sol. ii. 4S3 ; vol.iii, 417. J 
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1024. The amount of uric 'acid in 1000 grs. was esti- 
mated at a fraction above a grain. The urea of 1000 
grs. was calculated at 48 grs. And tbere was sufEeient 
present to obtain, in a shallow porcelain veasel, an abund- 
ant crop of crystals of nitrate of urea, by adding strong 
nitric acid to a layer of the nrine. A 6oe floccuient 
sediment, formed on the nrine on cooling, was resolved 
by the microscope into innumerable crystals of oxalate 
of lime.' 

These observations have been repeated in other cases 
of excess of uric acid, and with like approximate results. 
Thus, in the space of four days, in the presence of an 
alkaline salt, the large excess of uric acid disappeared, 
and was replaced by an equally large proportion of urea 
and oxalate of lime. We thus explain the mode by 
which excess of nric acid may be converted into a solu- 
ble and easily excreted element of the urine, and an ex- 
planation is oft'ered of the cause of ihe defective elimi- 
nation of nric acid in gout and renal calculus, parallel to 
that oifered by Miaihe for the presence of sugar in the 
urine of diabetic patients, that the blood being deficient 
in alkaline salts, the presence of which is necessary for 
the oxidation of the sugar derived from the amylaceous 
elements of food, no further conversions of the sugar into 
oxalic acid, and still further into carbonic acid and water, 
takes place, but as sugar, it appears in the urine. 

These facts in relation to uric acid may be thus 
summed up. Physiologically it has been observed that 
uric acid injected into the stomach or bloodvessels in- 
creases the amount of urea and oxalic acid in the urine. 
Chemically it has been shown that uric acid, by a pro- 

' Sut) Tiirtlier the anliiect at Oxaluria. 
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cesa of oxidation in the presence of an alkali, is con- 
verted alao into urea and oxalic acid. Hence, it may be 
concluded that the accumulation of uric acid in gout and 
calculus ariaea from a defective process which fails to 
carry forward the conversion of uric acid into a soluble 
form for excretion, while, clinically, it has been observed, 
that in cases of excess of uric acid, that if an alkali be 
supplied and the patient placed under circumstances 
favorable for the increase of the oxidation of the tissues, 
the excess of uric acid, and the ill consequences of its 
accumulation rapidly disappear. This subject will be 
further discussed under the head of Oxaluria. 

Explain the modus operandi how we may it ia an in- 
disputable fact that potash salts do immenaely facilitate 
the reduction of uric acid and the conversion of it into a 
form capable of excretion by the kidneys, probably in the 
sljape of an increase of urea. 1 therefore unhesitatingly 
offer these facts as leading to a correct interpretation of 
why it ia that these alkaline waters are so undeniably 
efficaciousin the treatment of gout and calculous disorders 
of the kidneys; and why this efficiency is so much greater 
when drunk at their source than when taken either as 
exported from the springs, or as factitious imitations of 
them, however chemically correct they may be in their 
composition. The early hours, the large period of the 
day spent in the open air, the usually elevated position 
of these springs, the simple diet, and cheerful amuse- 
ments provided for the visitors, all play their part doubt- 
less, but the oxidizing agency of the pure clear air with 
proportionate exercise, iu conjunction with the alkaline 
material circulating through the orgjinism are the real 
operating causes in reducing the uric acid, or converting 
it into a form more easily excreted. 
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§ 14. PrELOHEPHRiTis and PTO-NEPHBOSis,/rom r 
(enlion of urine, from alrielvre or disease of (he prostate or| 
btatider. — Symptoms. — This form of reoal disorder, caused 
bj obstraotiun to tbe Quw of urine from tbe bladder, 
either by stricture of the urethra, or disease of the pros- 
tate or bladder, is of slow and insidious developmen^J 
and, for the most part, requires that the obstructive causofl 
should be of long standing, and the patient long the sub^ff 
ject of difficult micturition ; sufficient, indeed, to n 
eitate tbe frequent use of instruments for tbe witbdrawaU 
of the retained urine. Tbe diagnosis of these cases res 
chiefly on this fact — the pre-existence of difficult mictu-j 
rition for months, perhaps years. Tbe cases are rare ii 
which pyelo-nephrilic symptoms are developed after 
single or the first attack of retention of urine. The case-l 
recorded by Mr. Stanley is a rare one. Usually tbe suf-* 
ferer from permanent stricture, who for a long period, 
has had occasional attacks of retention of urine, and 
which have been relieved only by surgical aid, notices 
that his urine, when drawn off or passed without an in- 
Btrumcnt, is cloudy and purulent; it contains a large 
amount of pus and mucus, mingled with shreddy mem- 
branous matter. It rapidly becomes ammoniacal and J 
ropy. By the microscope, pus cells, exudation or mucoual 
cells, modified epithelial cells from the pelvis and ureteral 
with crystals of tbe triple phosphates are seen. In thaa 
event of the mischief having reached the cavity of the] 
kidney, and from the state of tbe lower portion of the ] 
ureter preventing a free escape of the uri no-purulent 
fluid, a renal tumor may be formed and be detected ; and 
conditions such as are observed in calculous nephritis 
may be present. The diagnosis will rest on tbe previous 
history of tbe patient. The pre-existenee of stricture 
and of attacks of retention of urine favoring the proba- 



120 KBruniTis. 

bility of pyelitis from this cause rather than from calcu- 
lus. The antecedents of the patient throw much light 
OD the diagnosis in both cases. Calculous nephritis baa 
its well-marked precursory symptoms, which can never 
be mistaken for those present in these cases of pyelo-ne- 
phritis from stricture, &c. 

The treatment of these cases is chiefly surgical. To 
keep the urethral channel free and open is obviously the 
first point. To reduce the purulent or mueo-purulent 
flux from the pelvis of the kidney, the ureters and blad- 
der is the second. To maintain or restore the general 
health is a primary object, for this disease occurs mostly 
in constitutions broken down by irregular and dissipated 
habits of life, and often aggravated by the influence of 
tropical climates. The worst cases I have met with have 
been ofRcers or men from the East or West Indies. 
Until the constitution has gained some vigor, it is idle 
to expect any diminution of the renal symptoms. Pre- 
mising, however, that the chances of retention have been 
reduced by surgical treatment to a minimum, a generous 
diet should be ordered, stimulants allowetl in moderation, 
but only those which are aids to nutrition. Quinine and 
iron may eftectually contribute to the effects of a nutri- 
tious diet. As the general health of the patient improves, 
he may try those remedies which have had some repu- 
tation in controlling these muco purulent fluxes of the 
urinary apparatus. The infusion of the pareira brava, 
or one or two ounces of the infusion of bnchu, may be 
taken three or four times a day. The prospect of re- 
covery must rest entirely on the probable extent in the 
urinary apparatus to which the irritation has reached, 
and consequently will bear a direct relation to the period 
of time ove'r which these urethral and urinary disturbances 
have extended. The eSect of long-standing prostatio 
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disease is not less capable of setting up vesical irritation, 
extending eventually to the ureters and kidneys. Such 
cases are generally met with amongst those advanced in 
life. Sometimes they are complicated with renal calculus, 
and the diagnosis becomes the more difficult. The mys- 
tery of these complications ca.n only be cleared away by 
a correct account of the patient's health for the whole 
period he may have suffered from urinary disorder. If 
the patient has been previously subject to caculous dis- 
ease of the kidney, or has suffered from gravel or gout, 
and if the urine has been bloody or purulent before the 
prostatic symptoms distressed liira, the presumption will 
then be that the renal disorder is due rather to the pre- 
existent disease than solely to irritation transmitted from 
the diseased prostate. These cases admit only of pallia- 
tive remedies. 

§ 15. TUBERCCLAE NEPHRITIS — TUBERCULAR PYE- 
LITIS — Sym-ptotns, Diagnosis, ami Treatment. — There are 
no symptoms, in the absence of a renal tumor, by which, 
during life, nephritis of a tubercular origin can be dis- 
tinguished from pyelitis from a similar cause. It may, 
indeed, be affirmed that the tubercular matter most 
frequently has its origin in the cortiua! portion of the 
kidneys and extends tlience to the lower infundibulum 
and ureters, so that such case of tubercular pyelitis, in its 
origin, may be one of tubercular nephritis. It is only 
when an enlargement of the kidney becomes apparent, 
when a tumor in the position of one or other of these 
organs is detected, accompanied by purulent urine, that 
a distinction can be made between nephritis and pyelitis 
from a tubercular cause. 

The diagnosis between tubercular pyelitis and cal- 
culous pyelitis is of more pathological importance. 
11 
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Practically there is more difficulty in this diagnosis 
than might be supposed. Indeed, it rests on such slight 
distinctions that the most experienced in these renal dis- 
orders may be easily deceived. It is only from the 
antecedent symptoms, dating from the commencement of 
any urinary trouble, and an accurate record of their 
progress and succession, that a trustworthy diagnosis can 
be formed. In both diseases there is purulent urine, and 
there may be a renal tumor. Nor does the purulent urine 
differ in any of its microscopical characters one from the 
other. The presence or absence of a certain granular 
matter supposed to be characteristic of tubercular disease 
is not trustworthy. Crystals of double and triple phos- 
phate are commonly present in both, and depend on 
molecular changes in the chemical composition of puru- 
lent urine which may have taken place in the bladder or 
at certain seasons of the year^ after being passed through 
the agency of temperature alone. No microscopic test 
can establish" a distinction. The observer is, therefore, 
thrown back on the character and sequence of the ante- 
cedent symptoms. If reference be made to the subject 
of calculous nephritis, it will be seen that, in the great 
majority of cases, the urine exhibits, through a succession 
of stages, various characters. Scanty urine, more or less 
troubled with sand or gravel, or with slight traces of 
blood, frequently passes, and as its quantity becomes 
increased and its specific gravity lower, a mucous cloud 
becomes more or less apparent, presenting at this stage 
examples of epithelial cells from the ureters and infundi- 
bulum, the urine soon becoming milky even when passed, 
and alternately resolving itself into a purulent urine 
with a well-defined sediment of pus cells. These phases 
of the symptoms of urinary disturbance are slow and 
progressive, passing from one to the other in the sequeno© 
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described, and covering periods not of weeks but of 
months, and even longer, before the full development of 
purulent urine and a renal tumor. On the oilier hand, 
in tubercular disease of tlie kidney, no sucli protracted 
interval is observed between the first indications of dis- 
turbance and the voiding of a urine loaded with pus. 
The urine may be said almost immediately to become 
purulent. The following may be accepted as the charac- 
teristic symptoms in a typical case of tubercular nephritis. 
The general health is observed to fail, a sense of weight 
or uneasiness about the loins is experienced, micturition, 
becomes more than usually even painfully frequent, and 
an attack of hjematuria may follow. When this happens, 
a rigor, more or less marked, attends the appearance of 
blood in the urine. In some cases nausea and vomiting 
may be present at the earliest stage. Hiematuria, how- 
ever, is not always present, for this hemorrhage bears to 
renal tubercle the same relation which htemoptysis does 
to pulmonary tubercle. Though a frequent it is not a 
necessary symptom. The early stage of renal tubercle 
is marked by a degree of suftijring far in excess of what 
is witnessed in the early stage of calculous nephritis. A 
most distressing pain is felt at the neck of the bladder 
and extremity of the urellira, with a sense of weight and 
dragging in the perinfenm, accompanied by a most urgent 
need to pass water. A small quantity is passed with a 
momentary and transient relief, to return again in a few 
minutes, with the same feelings of pain and distress and 
the sympathetic urging to micturition which may recur 
at longer or shorter interval, every few minutes to half 
an hour, throughout both day and night. These symp- 
toms are far more aggravated, more intense, and the 
nuftering of the patient more plainly expressed in the 
counlenancf. than is observed in ealctiloua disease of 
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these organs. Moreover, the urgent frequency of llie 
desire to pass water, with scarcely an interval of ease 
or freedom frons agonizing, crushing pain, an irritable 
stomach, with nausea, or, at least, inappetency, sleep 
entirely banished, and scarcely obtained by the agency 
of opiates, soon tell on the nutritive condition of the 
patient, and loss of flesh and rapid emaciation plainly 
declare a contrast between this form of renal disease and 
that derived from calculous deposit. It is a singular 
clinical fact that in calculous disease of the kidneys there 
is scarcely any appreciable departure from the ordinary 
aspect or condition of the patient, and except during the 
passage of a calculus down the ureter, or the displacement 
of one within the kidney when the stomach becomes irri- 
table and vomiting may occur, but there is little or no 
disturbance in the digestive organs, nor any diminution 
of the average nutrition of the body. It is far otherwise 
in tubercular disease. Wasting and emaciation are ap- 
parent from the beginning, as in other forms of tubercular 
disease running an acute course, the pulse increases in 
frequency, and maintains throughout the disorder a 
rapidity equal to that in phthisis pulmonalia. In the 
great majority of cases a careful examination of the lungs 
fails to detect any indication of latent tubercle. The 
sounds of the heart are natural, and usually there are no 
symptoms of disease in other organs than the kidneys. 
The urine at the commencement of the tubercular activ- 
ity may contain blood, or it may show mucus in consid- 
erable excess of what is present in health. The presence 
of blood is apparently caused by the inflammatory 
engorgement of those parts in which the tubercle is 
ng into a stage of softening and purulent change, 
and the rupture of some of the glomeruli and the passage 
thence of blood into the urinary tubes, and'tbence into 
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the bladder. Microscopically there is nothing to dia 
tinguish this hemorrhage from others having an origin 
in the liidoey. Nor does the excess of ordinary mucus 
in the urine exhibit through the microscope any charac- 
ters to distinguish it from that which is present in the 
early stage of calculous nephritis. The objects consist 
of the varieties of epithelial cell peculiar to the urinary 
passages. Hence a careful examination wil! detect every 
form, from those peculiar to the urethra and bladder, 
squamous or pavement epithelial cells, to those lining the 
ureters, pelvis, and calyces of the kidneys, the latter 
jiyrifbrm or even spherical, and half the size of the former. 
No object of diagnostic value is seen, for these are com- 
mon to the early stage of calculous disease, and are ex- 
pressive only of a diffuse .sympathetic irritation throughout 
the whole urinary apparatus, excited by the commence- 
ment of active suppurative disease in the iiidney. It is 
now, however, within at most a few days of the local 
manifestations of disturbance expressed by the lumbar, 
pubic, perineal, and urethral uneasiness, the frequency of 
micturition and the blood-stained or raucous urine, that 
the almost sudden appearance of a large proportion of 
pus in the urine offers the auspicion that the rapid de- 
velopment of pus can only arise from tubercular abscess 
of the kidney. No other disorder capable of producing 
purulent urine acUwith such rapidity or with symptoms 
following each other in such order. Night-sweat-* and 
evening exacerbations of febrile action may excite atten- 
tion and aid materially in forming a correcfdiagnosis. 
It is thus seen how necessary to an accurate diagnosis is 
the early history and the sequence of the symptoms. The 
moat characteristic is the rapid appearance of urine 
highly charged with pus, within a very short period of 
the first indications of renal trouble. The next stage of 
li* 
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the disease is the development of a renal tumor ; from the 
commencement, if one kidney is alone affected, the patient 
experiences considerable uneasiness on pressure being 
made in the lumbar space. A great increase of pain 
results, and a pungent darting anguish on each act of 
pressure in the direction of the ureter and to the groin 
or pubis ; a sense of nausea ia often created by this 
examination. The sympathetic conditions of the cuta- 
neous nerves of the lower limbs are not so well marked 
in tubercle of the kidney as in calculus. There are 
seldom those feelings of numbness or of altered sensation 
in the surfuce supplied by the external crural cutaneous 
nerve. Pain and aching is sometimes referred to the 
anterior crest of the ilium, but this is for the most part 
obscured by the greater pain in the neck of the bladder, 
urethra, and perinieum, and the wearing frequency of 
micturition. In a short time, a few weeks and even less 
from the earliest symptoms, a slight fluctuation may be 
perceived in the lumbar space, and corresponding degree 
of fulness in the abdominal walls, A careful examination 
will now detect a tumor occupying the region of one or 
other kidney, any pressure on which gives rise to an 
aggravation of all those sympathetic pains which have 
been enumerated. 

Severe rigors of daily recurrence, great irritability of 
the stomach, a constant nausea and obstinate vomiting 
after the simplest ingesta, and increasing emaciation and 
exhaustion, drenching sweats, tormenting thirst, with un- 
diminished irriiability of the urioary passages, mark the 
closing stage of these melancholy cases. The pus may 
attempt to burrow and find an outlet if the occluded 
ureter prevents the free discharge of pus, or the tumor 
ng in size from a like cause acts on the intricate 
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plexus of nerves wbose ganglia exist in such number in 
and around.the region of the kidneys. 

Convulsions may come on, tetanic almost in character, 
consciousness remaining intact throughout the moat ter- 
rible of such paroxysms. In other cases so painful a 
complication is spared the unhappy sufFerer, hut increas- 
ing exhaustion, a failing pulse, a death-like pallor, and 
scarcely perceptible breathings, mark the easy and pain- 
less transition from life to death. 

Prognosis. — The progress of tubercular disease of the 
kidney is so little under the influence of therapeutic 
meansthat any prospect of recovery, or even amelioration 
of the disease, is very remote. It need hardly be said, 
therefore, that the prognosis in every such case is essen- 
tially unfavorable, 

Trealmejit. — The treatment of tubercular nephritis and 
pyelitis should chiefiy embrace two objects : — 

. I. The relief and mitigation of the pain and distressing 
irritation of the urinary organs. 

II. Through the agency of nutritive and restorative 
means to extinguish, if it be possible, the tubercular 
orasis, and thus arrest the development of fresh morbific 
material out of which the destructive and suppurative 
process issues. 

The various preparations of opium are the only reme- 
dies on which reliance can be placed to obtain any 
palliation to the sufieriags of the patient in this dis- 
tressing disease. Other remedies are all but powerless. 
It signifies very little which preparation of opium is se- 
lected. The liquor opii sedativus, and one or other of the 
liquid preparations of morphia, the liquor morphiiB 
acetatis, or the liquor morphiee hydrochloratis, are the 
most convenient. It is desirable to give the narcotic in 
the fluid form, as it operates more quickly. The dose 
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■will, of courBe, depend on t^e age and siiaeeptibility of 
the patient to the influence of the drug. At first, moder- 
ate dosea, eight to ten minima of ihe liquor opii, or fifteen 
of the preparations of morphia, may be given at inter- 
vals till some diminution of the pain and urgent calls to 
micturition are apparent. Larger doses will, as the dis- 
ease advances, be required and easily borne. The use of 
diluents, so eificacious in calculous disease of the kidneys, 
is of but little avail in this disorder. Tlio infusions of 
pareira, of buchu, the decoction of vvir ursi, that of 
chimaphihe umhellaiw, are equally inert, nor, if the pa- 
thology of the disease be kept in view, could it reasonably 
be expected otherwise. It is very evident that remedies 
acting only through the urine, by imparting to it auoh 
astringent or volatile principles as may be contained in 
tliem, can be of little service, and could neither arrest 
the deposit of fresh tubercle nor check the suppurative 
process which follows. It is only on an improved quality 
of the blood and the nutritive processes sustained by it 
that any curative expectation can rest. Consequently 
to that class of remedies known as haematics, in conjunc- 
tion with such food as the digestive organs of the patient 
will bear, we must almost exclusively look for power to 
check the advance of this formidable disease. 

It has been observed in the section of the pathology 
of this disease that obsolescence of tubercle-pus takes 
place only on the arrest or extinction of the tubercular 
dyscrasia. The hope of establishing this crisis in the 
progress of tubercular disease of the kidneys must rest 
on those general principles of treatment which are effica- 
cious in phthisis pulmonalis. The influence of climate, 
however, which plays so important a part in the pul- 
monary form of disease may he considered of minor 
i;nportance in tubercle of the kidney. A careful ntteti- 
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tioii to the clothing of the surface of the body with flan- 
nel, a cautious restraint to the house, and the uniform 
temperature of a well-warmed apartment in the winter 
time, are measures which should he strictly enforced, 
lu the event of any diminution of the daily amount of 
pus excreted with the urine, or any mitigation of the 
local pain, or subsidence of the frequency of micturition, 
these cautious restraints should be enforced with increased 
vigilance. Presuming on the mitigation of the more 
urgent symptoms and the subsidence of the more painful 
ones, patients neglect precautiona which are as necessary, 
perhaps even more, in the decline of the suppurative 
■process as in the very height of its activity. Almost 
every case of tubercular disease of the kidney presents 
these points of mitigation, and although it be a very rare 
exception to meet with one which eventually recovers, 
yet the writer has within his experience seen two where 
it may fairly be af&rmed that the rigid perseverance in 
every precaution necessary in the more active stage of 
the disease did mostesaentially contribute to an ultimate 
disappearance of the pus, and eventually to apparent 
recovery. On the other hand, examples of the oppo.site 
character are not wanting. A period of the most pro- 
mising mitigation of symptoms has occurred, tlie amount 
of pus has become noticeably less, the weight of the body 
has plainly increased; but this gleam of hope has brought 
with it too early a confidence in the subsidence of the 
disease; a return to the active duties or the pleasures of 
life has prematurely occurred, and within a short period 
a renewal of all the more serious symptoms has blighted 
the promise of recovery, and carried the patient with 
increased symptoms of aggravation to the grave. 

As in phthisis pulmonalis so in phthisis renalis, the 
digestive organs, both as regards appetite and the assinii- 
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lative fuDCtioD, fail, partly due to the sympathy existing 
between these organs and the stomach, but cliiefly to that 
depressed state of the gastric function, the prominent 
characteristic of tuberculosis, to which the general name 
of strumouH dyspepsia has been applied. This state of 
defective digestion prevails in the tubercular diaease of 
the kidneys in a marked manner, and it forms one of the 
greatest obstacles to the influence of diet in moderating 
the tubercular or scrofulous diathesis. It rnust be very 
clear that the power of iron in any of its forma to restore 
to the blood any of the more important characters of 
which in tuberculosis it is deficient, must depend on the 
co-operative influence of food. If food cannot be taken" 
chyle cannot be formed, and if chyle is deficient iron 13 
useless. Nevertheless it ia advisable in these cases to 
give steel in some form or other, however small the 
quantity of food may be. 

In those cases or at that stage of the disease where 
vomiting and the rejection of ingesta of all kinds takes 
place, ferruginoQS remedies must be discontinued, and 
resumed again on the stomach regaining its power to 
take food; still, the amount of iron given should, in great 
measure, be proportional to the amount of food taken — 
small doses if the proportion of food be .small, larger aa 
the powers of digestion increase. 

The kind of food selected in those cases is of import- 
ance. It is occasionally observed in the dyspepsia of 
tuberculosis that there is a positive abhorrence to fatty 
food. This ia so important an element in the nutrition 
of those who are the subje'it of tubercle, that all means 
must be tried to introduce it into the system. 

It is with this view that eod-liver oil is employed. It 
is best to begin with small doses, a teaspoonful, increas- 
■adually to two or a tablespoonful, but larger dusea 
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in these cases of tubercle of the kidney are not oflen 
tolerated. It is well to administer it in conjunction with 
some form of iron. It may be given with doses of the 
citrate of quinine and iron, or tlie citrate of iron may be 
given alone with the oil. These preparations of iroa 
may be considered as the best vehicle for the administra- 
tion of the oil. Should at any time during the progress 
of the disease the patient be able to take animal food, 
■ and it often happens during some period of mitigation 
that the patient can do so, iron in some other form ia 
better. A factitious chalybeate water may be extempo- 
rized, and ia often grateful to the patient, by adding from 
five to ten drops of the tincture of the sesquichloride of 
iron to half a tumbler of seltzer water, and drinking it 
before the water has ceased to efi'ervesce. This should 
be taken from half an hour to an hour after food. 

§ 16. Cancerous Nepdritis. — Diagnosis and symp- 
toms. — Cancer may be deposited in the renal structures. 
Its development is usually marked by frequently-recur- 
ring attacks of heematuria, without any of the typical 
symptoms of calculus or tubercle." 

As the disease advances, and the deposit softens and 
breaks down, if the variety be encephaloid, cancer-cells 
may be seen in the urinary sediment. In soirrhus or 
hard cancer the diagnosis is more difficult, but this is of 
rare occurrence. In encephaloid the uriue may become 
loaded with a purulent deposit. The ureters may be 
unable freely to discharge the cancero-purulent material, 
and a real tumor be ultimately formed, such as occurs 
both in calculous and tubercular disease of these organs. 

The diagnosis will greatly depend on the detection of 
cancer-cells in the aanguinolent or purulent sediment. 

■ See a case, fol. x., " PallLologkal Trans.," p. 188. 
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§17. Nephritis — Endemic; endnmic liwmaluria ; para- 
sitic. — Symptoms and Creatment.—T'hh form of hjematuria 
was formerly thought to be derived from the bladder 
alone. Dr. Todd' bolieved the source of this hemorrhage 
to be from the bladder, and that it seemed to be essen- 
tially a catarrh of that organ, with occasional hemorrhage. 
The observations of Dr. J. Harley, as already mentioned, 
have conclusively shown that the kidneys are invaded 
as well as the bladder, and that the hemorrhage, in all 
probability, ia chiefly derived from them. The most 
reliable diagnostic symptom ia the period during mictu- 
rition in which the blood makes its appearance. The 
first portion of urine passed is free from blood. It ia 
not even discolored. It is with the last drops of urine 
that the blood makes its appearance, a few drops of pure 
blood passing with the action of the ejaculator rnuacles. 

The following are the most characteristic symptoms 
recorded by Dr. J. Harley.^ The first indication of the 
disease is the passage of a little blood after emptying the 
bladder of clear urine, usually not more than a few 
drops, and never exceeding a teaspoonful. In the case 
under observation the hemorrhage occurred after every 
act of micturition for the first fortnight, and subsequently 
it continued for nearly four yeara, with weekly or fort- 
nightly intermissions. Exercise caused a slight increase. 
Small filamentous bodies, irregularly cylindrical and 
blood-stained, occasionally colorless, made their appear- 
ance in the urine in the last year. There was an in- 
creased frequency of micturition, but no irritability of 
the bladder, and the quantity of urine passed was the 
ordinary average. The complaint appeared to occasion 
little annoyance, and the general health was unaffected. 
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The filamentous bodies, when microscopically exa- 
mined, were found by Dr. Harley to contain the ova of 
the nenaatoid parasite, the Bilharzia. 

Dr. Harley's suggestions with regard to treatment ore 
valuable. He thinks that remedies which pass out of 
the boij^ unchanged in the urine are those on which re- 
liance should be chiefly placed. Belladonna and hyoscy- 
amua are eliminated unchanged by the kidneys. In 
their passage through these organs they may render the 
ova abortive and incapable of further development. 

The most serious result of the infection of the urinary 
organs by this parasite is the formation of renal calculus, 
which has been so frequently observed in Egypt, and 
examples of which are not wanting in those from the 
Cape, aa well as from the Mauritius. 

§ 18. Peri-nephritis.— ^^wiptoms, diagnosis, and treat- 
ment. — When the textures surrounding the kidneys par- 
take of the eftecta of external injury which has torn, 
crushed, or injured these organs, the symptoms, in addi 
tion to those already enumerated under the head of nt 
phritis from external violence, will be tumefactions am 
ecchymoses about the lumbar region, with considerable 
tenderness on pressure or any movement of the body 
beyond these and the evidence of severe shock there wil 
be nothing typical. The symptoms will necessarily be 
regulated by the extent and seat of the local injury; and 
as no two cases iu these respects can be alike, each case 
will require careful examination before an opinion can 
be with certainty offered aa to the area of mischief which 
the accident has caused. 

Peri-nephritis from renal abscess is by no means infre- 
quent; it mostly occurs as a sequel to calculous or tuber- 
cular pyelitis, particularly from the first; and, as already 
12 
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Bt-ated under tlie head of causes, arises from the ureter 
becoming occluded, and thus preventing the escape of 
the urino-purulent contenta of the kidney from passing 
through the bladder. The symptoms of this disorder 
will be those of calculous or tubercular pyelitis as the 
forerunners, added to a sudden diminution or tot^ disap- 
pearance of pas from the urine, corresponding, in point 
of time, with rigors, uneasiness, pain, s. sense of fulness, 
even of dragging weight, in the region of the kidney af- 
fected, and the gradual rise of a distinct enlargement or 
tumefaction in the lumbar or adjacent region. With 
the slow increase of the size of. the swelling a sense of 
fluctuation is detected. 

The direction taken by the purulent fluid varies in 
dift'crent cases. In some the swelling may be somewhat 
circumscribed, but prominent, situated to the right or left 
of the spine in the lumbar region; or it may be imme- 
diately over or in contact with the brim of the pelvis 
posteriorly; it may be slow in coming near the surface, 
and it may burrow between the fascia of the gluteal 
muscles, and be felt in the buttock laterally, even as low 
down as within an inch or two of the head of the hip 
bone; or there may be no external manifestation of a 
tumor. The purulent urine has suddenly ceased; for 
a day or two no particular symptom occurs; the patient 
then sufiers severe rigors, with general distress, inappe- 
tency, restlessness, quick pulse, and some fever. No 
tumor can be detected externally, but careful exploration 
of the abdomen will reveal a swelling, enlargement of 
one of the kidneys, oftentimes very considerable, and not 
difficult of detection. Coupled with the sudden disap- 
pearance of pus from the urine, the origin of this tumor 
is easily accounted for, and so far the symptoms of fever 
.d restlessness explained. Peri-nephritis exists, but in 
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what direction tlie pna will escape no experience can 
predict. In one case under my observation, with all 
these symptoms, a sudden diarrhceit came on, which eil'ec- 
tually emptied the renal tumor, and declared unequivo- 
cally that the abscess had found its way into the colon 
by an ulcerative process, and the pus escaped by the 
bowels. Other cases, immediately fatal, have followed 
the escape of the contents of the renal cyat into the cavity 
of the peritoneum. Such are the various directions, and 
even others have been observed, in which a renal abscess 
may find an outlet. It is more, however, to the purpose 
of this section to speak of the treatment of such cases as 
permit of probable relief. A case which recently came 
under my observation will sufficiently illustrate what 
should be done, and the amount of relief to be obtained 
in similar instances. A gentleman, about forty-flve 
years of age, had been ailing for some months. He had 
suffered from frequency of micturition, pain both at the 
extremity of the meatus as well as at the neck of the 
bladder, with urineatated to be distinctly purulent. Sud- 
denly the urine became clear, depositing, on' cooling, 
abundance of lithates. This change in the quality of 
the urine was quickly followed by some constitutional 
disturbances, irritability of the stomach, nausea, and in- 
appetency, and a sense of fulness, of a dragging weight 
in the right lumbar region. When I was asked to see 
him four days had passed .since the rigors and the first 
perception of the swelling in the lumbar space. I found 
the symmetry of the loins altered by a visible swelhng 
on the right of the spine, filling all the dorsal apace, ex- 
tending laterally to the brim of the pelvis, overlapping 
the brim and reaching downwards almost o-ver the glu- 
1 to the trochanter. There was a distinct sense of 
ICtuation everywhere in this difi'used swelling; and 
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pain of an acuta kind followed presaure anywbere, but 

more distinctly in the most promineot part of the swell- 
ing. The patient could not stand upright from the pain- 
ful downward drag this position gave to the right kidney 
apparently. The diagnosis of this case was not difficult, 
for it was very instructive to make out that the renal 
fluctuating tumor, with rigors and feverishness, corres- 
ponded remarkably with the all but sudden disappear- 
ance of the pus from the urine. An exploratory needle 
was inserted into the moat prominent partof theswelling, 
and pus being found in the groove, a free opening was 
made into the swelling, and a quart or more of a nrino- 
purulent fluid escaped. Opiates were given for a lew 
nights. The patient quickly recovered his appetite, and, 
after a sojourn of some weeks at the sea-side, was able 
to return to his ordinary occupation. lam told the urine 
is now perfectly natural, and that he suffers no symptoms 
of his former malady. His system is working with one 
kidney; the right one, from its probable sacculated con- 
dition, having collapsed or contracted, and shrivelled np 
without-a vestige of tubular structure being left. Ex- 
amples of this shrivelling or atrophy of the tubular and 
cortical part of these sacculated kidneys may be met with 
in almost every pathological collection. 

Rokitansky speaks of per I- nephritis as sometimes 
arising from the extension of a nephritis to the fibrous 
capsule of the kidney, and involving the adipose layer 
in which the kidney is imbedded. He also states that it 
results from wounds or any external injury afl'eeting the 
kidneys, as well as from urinous infiltration, as has been 
illustrated by the preceding case. The symptoms of 
these cases are sometimes doubtful and obscure, except 
in cases of external violence. 
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I 30. yEPBKins — imJue&i hy, «r astoMled viik, prf^ 
ftancg. — Syw^4oBu amd diajtmfU. — ^It has been already 
remarked uoder the sectioD oi atoses that the pressure 
of the gmvid aterns may icduoe such a di^urbanoe in 
tbe circulation tbroagh the kidneys as to bring about 
not only cedema of the iower extremities, but even to 
render the urine albuminoas. W heu this latter symptom 
occurs in a pregnant woman it is a subject of preal anx- 
iety to the experienced obstetrician, for be knows full 
well that this may be a symptom of one form of morbus 
Brightii, and, if so. that the period of delivery, if abor- 
tion does not previonsly occur, is ful! of hazard and 
dauger to bis patient, from the all but oert^n occurrence 
of puerpural convnlsions, with probable fatal results. 
Can a safe diagnosis be made in a pregnant woman be- 
tween albuminoUB urine arising simply and only from 
mechanical impediment to the circulation through the 
kidneys, and that which, while it arises partly from this 
cause, is also aggravated. by antecedent renal disorder, 
although the patient has not, previous to pregnancy, ex- 
hibited any symptoms, or at least none have been noticed, 
of this proclivity to renal disease? 

The diagnosis must rest exclusively on the micro- 
scopic character of the sediment in the urine. In cases 
of nlbuminous urine from obstructed circulation ihrongli 
pressure only, the sediment, when examined by the mi- 
cro3Co|)e, will consist of a few simple granular casts, un- 
accompanied by evidence of cell-structure derived from 
the tubes. Soma vaginal or urethral epithelium is 
usually seen. But if the albuminous urine be derived 
from kidneys which are the seat of special pathological 
changes apart from, and independent of, the effects of 
pregnancy, then the sediment will testify to these morbid 
processes; and casts, with more or less of free fnl-gronulea, 
12* 
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with large spherical corpuscles loaded with fatty and 
granular matter, as well as renal epithelial cell, either 
free or contained apparently in the casts, will be readily 
found. 

I believe this microscopic examination of the sediment 
to be the only means for a correct diagnosis between an 
albuminuria in pregnancy simply congestive, and the 
same state of the urine arising from serious and all but 
fatal pre-existent disease. 

§ 21. Pyo-nephrosis.— J'he subject of purulent ab- 
scess, or a sacculated condition of the kidney from re- 
tained urino purulent fluid, has been treated in the 
section on Peri-nephritis. 

Hydro-nephrosis most usually is a congenital condition 
arising from malformation of the outlets or passages from 
the kidney. Such cases have been found, however, in 
adults. See a case reported by Dr. Koberts.^ 
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PART II. 

CHRONIC NEPHRITIS— CHRONIC ALBUMINURIA. 



Group II. Renal diseases non-inflammatory — without 
primary symptoms of inflammation. — Urine albu- 
minous, rarely purulent. Sediment containing spe- 
cific microscopic objects — Diagnostic casts of the 
uriniferous tubes. Diseases chiefly characterized 
by evidence of degeneration of the glandular, the 
vascular, or fibrinous structures of the kidneys — 
granular, fatty, fibrinous, waxy, or amyloid. Some 
of this group associated with, or even arising from 
passive engorgement of the kidneys from obstructed 
circulation through the heart, lungs, or liver; more 
or less of dropsy accompanying them. 




The following four varielies of post-mortem conditions 
represent the structural changes of the kidneys in the 
group of diseases designated chronic albuminuria or 
chronic morbus Brightii, 

L The small, red, contracted, granular kidnej. The 
cirrhotic kidney of Dr. T, Grainger Stewart and Dr. 
Harley. 

II. The large granular fatty kidney. 

III. The amyloid kidney. 

IV. The atrophic, contracted, nodular, gouty kidney. 
Before proceeding to describe in detail the anatomical 

characters of these varieties, I deem it desirable that the 
student should understand the ground on which this 
arrangement is based, and the reason why a distinction 
is made between the red contracted granular kidney and 
the atrophic contracted nodular kidney, which are by 
many writers recognized as one and the same. The first 
variety is sometimes called the cirrhotic, and sometimes 
the gouty kidney. It is, doubtless, frequently met with 
in patients who mny have had gout; but it is as fre- 
quently, perhaps more frequently, seen in those who have 
not. When it occurs associated with gout it is also con- 
nected usually with lead impregnation, it being the usual 
post-mortem condition of tbose who have suffered both 
from lead poison and gout. But the atrophic nodular 
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coDtracted kidney is never seen bat in those who have 
not only had goat, bat who have suffered conspicaoasly 
from the disease in the shape of chalk-stones, or topha- 
ceous deposits in the fibrinous and cartilaginous strac- 
tares. In these kidneys the deposit of urate of soda is 
present either in the tubes, the interstitial fibrinous 
structure, or in the coats of the arteries as opaque athero- 
matous spots. 

The large granular fatty kidney, the second variety, 
differs from the somewhat similar post-mortem condition 
traced to inflammatory action, in that the disease has not 
an active inflammatory origin, but is ^traceable to ob- 
structive conditions in the circulation through the kid- 
neys from pulmonary or cardiac diseases, with probable 
accessions of congestion during its progress. 

The amyloid variety is suflSciently distinct in its cha- 
racteristics, and is now admitted into every classification 
of renal disorder. Dr. Wilks, Dr. Grainger Stewart, and 
Dr. Dickinson, have severally contributed greatly to the 
elucidation of this form of renal disease. 

Chronic Nephritis. — In this group of renal diseases 
the term chronic nephritis may seem inappropriate, as 
the word implies an inflammatory process. It, perhaps, 
would be more consistent with modern views to substi- 
tute the more general term chronic albuminuria, or to 
accept as synonyms chronic morbus Brightii, or non-in- 
flammatory albuminuria, or chronic renal degeneration. 

Cbronio albuminuria is the most intelligible, as it 
simply implies a quality of urine which is present in 
every form of renal disease belonging to the present 
group. 

Chronic Albuminuria. — Cauaes and Pathology. — The 
following may be enumerated as the chief predisposing 
causes of chronic renal disease : — 
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Pre-existing blood poison. — 1. Certain fevers. 2. The 
strumous taint. 3. The syphilitic taint, 4, The goutj 
tnint. 5. Certain mineral poiauns, lead and phosphorus. 
6. Intemperance through alcoholized blood. 7. Obstruc- 
tive conditions in the circulation of the blootl, occurring 
in diseases of the heart and lungs, and occasionally of 
the liver. The loss of alkaline salts from the blood by 
purulent drain^Amyloid— Depurative disease of Dick- 



Cbkoxic Nephritis. — Synonyms. — Ohronic albumi- 
nuria; chronic BnghCs disease; chronic dtaquamalive ne- 
phritis ; non-inJtammaCory aUiuminuria ; chronic granular 
degenertUion. • 

The line of demarcation between acute and chronic 
disease of tLe kidney is arbitrary rather than real. Every 
ocnte form of disease may terminate either in recovery, 
death, or in change of structure, so protracted as in the 
view of many observers to become classed under the 
term chronic in contradistinction to the acute or more 
rapidly advancing diseases. It will be found in the pro- 
ueding part of this work, that forms of disease of the 
kidney, in the class of Bright's disease, have been classi- 
fied as acute, which, according to other authors, are 
designated as chronic; this apparent discrepancy is thus 
explained. Those forms of Bright's disease which have 
their origin in an inflammatory or active state of con- 
gestion, and which run their course with varying degrees 
of intensity and rapidity, are classified as acute, quite 
irrespective of the period of time through which they 
advance to a fatal termination. Thus the form in which 
the kidneys become large, pale, and anjemic, commences 
with symptoms of inflammatory engorgement, but may 
run a course of many months before arriving at a fatal 
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termination. Tbere is a continuous morbid process from 
the first, A disease so protracted in its course in the 
sense of duration, is certainly chronic. But as its origin 
is in an acute process, and tbe progress, however slow, 
continuous anil not intermittent, and aa its products are 
inflammatorj, it ia only consistent with an effort to ar- 
range these varieties of renal diaeaae in some systematic 
order that they are placed in the catalogue of the acute 
forms. The difficulties of such an effort of classification 
into acute and chronic varieties are increased by the 
frequently recurring interference of congestion, or in- 
flammatory action supervening on the more strictly de- 
fined chronic forma; thus presenting results partly due 
to an insidious chronic process, and partly to inflamma- 
tory action grafted as it were on it. This is exemplified 
in the large motlled granular kidney often associated 
with cardiac and pulmonary dropsy, where the fibroid 
element and the structural changes in the walls of the 
bloodvessels belong to an antecedent insidious chronic 
process; while the increased volume of the gland, and 
the granular character of the deposit, similar to what ia 
seen in the acute form of morbus Brightii, connect it 
with the inflammatory exudation of that variety. 

The commencement of the chronic forms of albumi- 
nuria is insidious, and often impossible to trace. The 
transition from an average state of health, or from a 
state in which no marked symptoms existed, to one ia 
which disturbance in the urinary secretion is recognized, 
is unmarked by any special or characteristic group of 
symptoms. 

Headache, loss of physical energy, wandering, pseudo- 
rheumatic pains, disrelish for food, may testify to failing 
health, but do not pointedly imply renal disorder. Un- 
like, therefore, the acute form, which takes its rise in 
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feverishnesa and scanty and bloodj urine, signs unmis- 
takably emanating from the kidneys, the chronic forms 
may have been in silent development months before they 
are recognized. It is on these facts that I would base 
the distinction between acute and chronic albuminuria. 
This group of chronic diseases includes the most import- 
ant varieties of these diseases of the kidney which are 
named after the distinguished physician who first gave 
them a place in pathology. There have been many work- 
ers in the field since Dr. Bright'e original observations. 
The result of their united labors has been to gather to- 
gether a vast mass of facts, upon which the pathology of 
this disease now rests. 

To enumerate all those who have contributed to this 
result is beyond the scope of the present work. It 
would include the names of the most distinguished 
French, German, and English pathologists. Nevertheless, 
1 feel it an act of duty, and for the advantage of the 
student in his clinical studies, to mention those English 
writers and pathologists from whose observations myself 
and others have derived ao much information; and if 
from some I occasionally differ, it is the more agreeable 
to acknowledge the great amount of pleasure and in- 
struction that I have derived from their writings. 

Prom Scotland came first, and not the least distin- 
guished, of those who followed directly in the wake of 
Dr. Bright's original observations. 

Dr, Christison, in his work on "Granular Degeneration 
of the Kidneys," contributed greatly to the ditfusion and 
extension, both at home and abroad, of a knowledge of 
this disease. And it is worthy of the eminence of the 
Scotch school of pathology, that only last year fresh 
illustrations of the nature and treatment of Bright's dis- 
cuses should Lave been ofi'ered by Dr. Grainger Stewart, 
13 
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whose rcsearcbea into the nature of amyloid degenera- 
tion of the kidneys, places him in the very first rank of 
those who have removed much that was obscure in the 
pathology of what was formerly styled the waxy kidney. 

The teachings of Dr. Bright in the very home of his 
investigations in Guy's IIoHpital, did not fall on unwilling 
or inattentive ears. The contributions of Dr. Owen Rees, 
not only on the subject of albuminuria, but on other 
forms of renal disorder, gave to the subject of renal 
pathology an impulse which the writings of Dr. Front 
and Dr. Golding Bird had to some extent started, AVith 
Dr. Owen Eees, however, rests the unquestionable merit 
of disallowing several theoretical errors into whiclj both 
those writers bad iallen, and which recent investigations 
have fully indorsed. 

Among the names of English pathologists who have 
enlarged our knowledge of this group of diseases, a place 
of pre-eminence belongs to Dr. Geo. Johnson. Through- 
out the work I have had frequent occasion to refer to 
his researches, the most brilliant of which will he found 
scattered through the "Transactions of the Boyal Mtidi- 
cal and Chirurgical Society," during the last twenty years, 
as well as many valuable reports on cases in the "Trans- 
actions of the Pathological Society." 

Among the more recent writers on the subject of 
Bright's disease, and whose researches have added many 
points of instruction to our former store of facts, may bo 
mentioned Dr. Wilks, of Guy's Hospital ; Dr. Goodfellow, 
Dr. George Harley, and Dr. L. Beale, and especially Dr. 
Eoberts, of Manchester. 

Dr. Dickinson, of St. George's Hospital, availing him- 
self of the valuable field of observation which his posi- 
tion, first as medical registrar, and subsei^nently as 
lant-physician, aftbrded him, has, in his valuable 
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work, "The Pathology and Treatment of Albuminuria," 
added largely to our knowledge of the structural changes 
in these chronic forms of morbus Brightii. 

The illastrationa in this work are admirably executed 
and most instructive. Ilia classification of these diseases 
is simple and certainly very intelligible, and clears up a 
great deal of the difSeulty to which an arbitrary division 
into acute and chronic forms often leads. The basis of 
this arrangement rests on the assumption that al! forma 
of albuminuria may be referred to one of three elemental 
sources of disorder. First, either in the renal tubes and 
their epithelial or gland cells ; or, secondly, in the fibrous 
structure or tissue which holds up, and keeps in position, 
Malpighian bodies, bloodvessels, and uriniferous tnbes; 
and, thirdly, in the bloodvessels, the minute arteries being 
the starting point from which the infiltration of the whole 
organ with amyloid substance takes place. 

The penal tubes, the fibrous tissue, the bloodvessels, 
are, therefore, the three pathological centres of disorder, 
and to one or other of these each form of disease may be 
referred. The disease, if inflammatory, is tuba! nephri- 
tis. The morbid change residing exclusively in the re- 
nal tubes, convoluted or straight, and their epithelial 
ceils, and the disordered action (the inflammatory stasis), 
leads, as in bronchitis, to the formation of a multitude 
of ettete cells, and a consequent blocking-up or stuffing of 
the tubes, with abortive and diaintegrated epithelium anil 
fibrinous plugs. This is the large smooth kidney of acute 
albuminuria. 

The second represents the granular degeneration of 
the kidneys. The granular kidney, either the larger or 
the smaller contracted type, results from disease of the 
fibrous tissue. The kidney, at first large from increase 
of the fibroid substance, becomes eventually smaller by 
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its contraction if life lasts, and presents, Dr. George FTar- 
ley, Dr. Dickinson, and others think, a form of disease 
closelj allied to cirrhosis of the liver. The morbid change 
has its seat ia the intertabular fibrous tissue, and ia con- 
fined to the kidneys. "While the third form included 
under the class of Bright's disease, is the amyloid, and ia 
of a more widely diffused character. It has its origin 
in the minute bloodvessels; and the kidney, like other 
glandular organs, becomea infiltrated with a peculiar 
glistening material which is poured out from the small 
arteries, and eventually becomes diffused through the 
whole tissue. This gli.'itcning spermaceti-looking sub- 
stance exhibits remarkable and characteristic reactions 
with iodine. The tissues wherein it is present being 
tinted of an orange-brown color by an aqueous solution 
of that substance. 

This arrangement has the decided merit of simplicity, 
and is, moreover, founded on observation of the facts and 
conditions which the microscope reveals. Examples typi- 
cal of these very distinctive morbid proee.sses are, with- 
out doubt, not infrequent in our post-mortem examina- 
tions; but the difficulty with me is to reduce all or every 
example we meet to one or other of these forms. 

Forinstance, how constantly is what Dr. Dickinson calls 
tubal nephritis mixed up with, or followed by, granular 
degeneration, which results from an essentially different 
morbid process, according to this observer. Neverthe- 
less, pathological science, as well as the students of renal 
diseases, must ever acknowledge the value of the re- 
searches of Dr. Dickinson. The multiplication of names 
for disturbed or diseased action based on the pathological 
views of an individual observer is to be regretted. Thus, 
for acute morbus Brightii we have already the following 
synonyms: Albuminous nepjiritis, acute inflammatory 
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dropsy, acute desquamative nephritis, and, lastly, tubal 
nephritis. This nomenolature is of little consequence to 
those devoted to renal pathology, for they are well ac- 
quainted with the individual views and opiDions of the 
authors who have proposed their use. But to the student 
and even young practitioner this variety of designation 
fur one and the same disease is, not to say puaaling — at 
least, often disheartening. 

It signifies little, perhaps, which term is employed pro- 
vided the application of it is uniformly to a definite group 
of symptoms accompanied by equally well-defined struc- 
tural changes. 

It is thus seen that the pathological conditions of the 
varieties of kidney found after death in albuminuria are 
closely allied. They may be conveniently classed as 
types of acute and chronic disease, or rather of inflamma- 
tory and non-inflammatory action, or of acute and chronic 
degeneration. There may be evidence of the coexistence 
of both acute and chronic products in the same organ. 
Thus, in the inflammatory type there will be an augmen- 
tation of volume either through the inflammatory con- 
gestion, or by the infiltration of the organ by an inflam- 
matory albuminoid product, chiefly interstitial, with great 
increase in the formation of abortive and granular epithe- 
lium; while in the chronic form there may be also in- 
crease of volume, but now arising from the slow devel- 
opment of the fibroid element arising chiefly from long- 
continued passive congestion with great alteration in the 
character and appearance of tlie renal epithelium, which 
is higlily fatty and granular. 

These are the two representatives of acute and chronic 
albuminuria. But the large granular kidney of the 
chronic form often exhibits traces of concurrent inflam- 
matory action. For there is frequently observed in these 
13* 



ii 



r 



150 CHRONIf: ALBUMINURIA. 

granular kidneys the presence of the same albuminoid 
material, only in less degree, which is the type of the acute 
disease. Such cases will in their clinical history often 
reveal the fact that during the progress of the chronic 
disease renal, engorgement has occurred with traces of 
hiematuria trifling in degree, accompanied by some tran- 
sient feverishness, the sediment presenting fibrinous blood- 
casts, or isolated biood-corpuacles only, in addition to 
those which have hitherto marked the true chronic con- 
dition. These cases, I believe, never terminate in the 
granular red contracted kidney. It is supposed, how- 
ever, that this latter type of chronic albuminuria is the 
sequel to the large granular kidney. Certainly both 
forma have many textural conditions in common. They 
are both granular on the surface, both exhibit a large 
increase in the fibroid element, the contracted granular 
kidney the most so. In both there is hypertrophy of the 
walls of the small renal arteries, with corresponding 
hypertrophy of the heart. In both the epithelial cella 
are fatty and degenerated ; but in the contracted kidney 
they have been swept away and have disappeared in 
great part, the tubes being empty and denuded ; while 
in the large granular kidney they fill the tubes, though 
fatty and degenerate. 

In the clinical history of some cases of the contracted 
granular kidney there may be recorded the pre-exiatenee 
of dropsy with symptoms more or leas characteriatic of 
the acute form of diseaae. Such a fact gives favor to the 
opinion that the contracted kidney is but the sequel to 
the large granular kidney, or the large smooth white 
kidney. If every case of contracted kidney presented 
such a record of having passed through* stage of acute 
inflammatory action, there would be an end to the con- 
troversy, and it would be unhesitatingly admitted that 
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the contracted kidney was but the sequel to, or the latter 
stage of, the large granular or the pale smooth kidney. 
But in my experience this is not so. 

The cases of the small red granular kidney furnishing 
evidence of pre-existing acute disease of these organs are 
not numerous. The acute forms are more frequent in early 
life, the chronic in the middle period. The early stages 
of the acute form are more amenable to treatment than 
the chronic. The latter, which represent the true granu- 
lar and fatty degeneration of the kidney, are incurable, 
or, at best, susceptible of amelioration or retardation. 

§ 1. Chronic Albumindeia n/fer Scarlet Fever. — The 
albuminuria af^er scarlet fever has been treated as an 
acute disease, and in the majority of cases it ia so. Cut 
I)r. Herman Weber has communicated to the Royal 
Medical and Chirurgical Society' some cases of albu- 
minuria which have followed scarlet fever and other 
eruptive diseases at intervals sufficiently long after the 
fever to suggest one of two conclusions, 1. Either the 
seeds of the secondary renal disorder are capable of 
being maintained undeveloped for a long period and then 
germinate, as it were, with but a sluggish' activity into 
life ; or, "2, the renal disturbance is determined by other 
causes than the precedent fever, which was an accidental 
coincident. In the first case the albuminuria did not 
declare itself till two months after the scarlet fever. The 
urine was daily examined, almost daily after the erup- 
tive fever, and not a trace of albumen was detected. 
Eleven weeks after the scarlet fever, during which inter- 
val perfect convalescence appeared to have been estab- 
lished, the child having returned to school, his general 

' "U«d.-Chir. Tmns,," »ol. xUx. 
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health began to fail. There was no fever, however, nor 
lumbar pain, nor any dropsical swelling; but the urine 
was now loaded with albumen, and the sediment con- 
tained granular tube-casts. Under appropriate treatment 
the urine subsequently lost all trace of albumen. A few 
months afterwards, however, from probable exposure to 
wet, albumen was for a short time again present, but 
eventually again disappeared. The second case was of 
a fatal character, and terminated in waxy kidneys seven 
years after the scarlet fever. The albuminuria continued 
through this long interval, and the patient died from 
symptoms of ursemic poisoning. Dr. Herman Weber 
has some very judicious remarks on the relation of those 
cases to the antecedent eruptive fevers. He says : "The 
question offers itself whether, amongst the great number 
of cases of Bright's disease, the origin of which is inscru- 
table to us, a certain proportion may not originate during 
the convalescence from eruptive fevers, and that thus 
these diseases belong to the remote causes of chronic 
renal affections?" 

Erysipelas and enteric fever may be regarded, also, as 
frequently precedent conditions to chronic renal disease. 
And the history of many cases of chronic disease of the 
kidneys which have come under my notice contains the 
record of an antecedent attack of enteric fever, just so 
far removed from the development of the renal symp- 
toms as to justify the inference that the deteriorating 
effect of the fever on the blood was essentially the pre- 
disposing cause leading to renal degeneration in the form 
of chronic morbus Brightii. It will be seen, on reference 
to the alleged causes of non inflammatory albuminuria, 
that all are characterized by a marked depreciation of 
the healthy qualities of the blood. Diphtheria is a fre- 
quent cause of chronic albuminuria. 
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§ 2. The Strumous Tai^t. — Scrofulous degeneratioa 
of the kidney baa long been recognized as a diatinot 
pathological fact. This must not be confounded with 
tubercle of the kidney, although tubercle is recognized 
as the result of a strumous dialbeais. There is a peculiar 
form of fatty degeneration of the epithelial secretory 
cells of the kidneys first distinctly noticed as the product 
or result of the scrofulous diathesis by Mr. Simon,' who 
artificially produced in animals a fatty degeneration of 
the kidneys by exposing them to conditions calculated 
to develop the strumous cachexia. Very numerous are 
the patients which our hospitals supply of examples of 
fatty degeneration of the kidney which is found in con- 
nection with some form or other of scrofula. Cases of 
phthisis frequently exhibit the most advanced degrees of 
granular and fatly degeneration. In some cases the amy- 
loid form of degeneration prevails. 

It may be said generally that whatever tends to deterio- 
rate the vital energies acts as a predisposing cause to 
these chronic forms of renal degeneration. Thus may be 
explained the frequency of the disease among the in- 
liabitauts of overcrowded, ill-drained districts, who are 
ill-fed, intemperate, and dissolute, among whom the 
worst forms of disease are generated; where epidemics 
are most fatal ; where enteric fever is rarely absent ; and 
where cholera and other epidemics secure an abundant 
list of victims. 

The sQsceptibility of individuals of a strumous dia- 
thesis to suffer renal disturbance on exposure to oold and 
wet, or to any of the exciting causes of renal disease, hna 
been already noticed at pp. 38, 39, under the head of 
acute morbus Brightii. Not less obnoxious is this form 

■ " Ued.'CkIr. Trans.," vol. zxiz. p. IS ; vol. xxx. p. 160. 
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of constitution to the efifects of chronic albuminuria, 
accompanied by pathological changes in the renal struc- 
tures of a special and characteristic type. But this 
chronic form of disease is insidious in its origin, slow in 
its progress, and accompanied, as it usually is in such 
constitutions, by disease of other organs. It may be, and 
is frequently, overlooked, unless some prominent symp- 
tom, such as dropsy, or anasarca of the extremities, or 
the clinical care of the practitioner, has directed atten- 
tion to the urine, when its albuminous condition and the 
character of the casts seen in the sediment suiSBciently 
announce the renal complication. 

Phthisis is occasionally associated with that form of 
structural degeneration of the kidneys which is com- 
monly called amyloid. But the young practitioner must 
carefully recollect that this change of structure in the 
kidneys is not tubercular. When tubercle is freely de- 
posited in the lungs and is slowly passing through its 
fatal changes, it is quite exceptional to find tubercle in 
the kidneys. 

On the other hand, chronic phthisis is most frequently 
associated with a peculiar form of fatty degeneration of 
the kidneys, sometimes purely fatty, at others clearly 
amyloid, and the connection of both forms of degene- 
ration with the scrofulous constitution is now generally 
recognized. 

Cancer, or the cancerous diathesis, also materially fa- 
vors and is a precursor of the same form of chronic renal 
degeneration, the amyloid. It is now believed that amy- 
loid disease is solely derived from some antecedent pyo- 
genetic disease. 

§ 3. The Syphilitic Taint. — The connection between 
constitutional syphilis and chronic or noninflammatory 
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albuminuria is somewhat more difficult to trace. It is 
certiiin that the impregnation of iheconatitntion with the 
sypbilitio virus, developing itself in the secondary or 
tertiary forms, ia accompanied by marked deviations in 
the general nutrition of the body. A peculiar cachexia 
is as marked as in scrofula or cancer. The best agents 
of nutrition, the moat carefully prescribed diet, fail in 
reparative power, and the sufferer from constitutional 
syphilis, more particularly if a dissolute and intemperate 
life, as ia most frequently the case, he added to the list 
of deteriorating agencies, becomes obnoxious to the slow 
and insidious ravages of chronic albuminuria. 

Bm it 13 chiefly in the oftspnng of syphilitic parents, 
,in the miserable ohjecta of hereditary or congenital 
eyphilis, that the moat marked examples of chronic renal 
degeneration are found, although the kidneys are per- 
haps less frequently affected than the liver, 

§ 4. The Gouty Tajnt, — Under the section on gouty 
nephritis (p. 44), the student has been cautioned, in a 
loot-note, carefully to distinguish between those diseases 
of the kidney which may be excited by uric acid, gravel, 
or calculus, so common in the gouty constitution, and 
that form of shrivelled or atrophic kidney which has by 
common consent, since Dr. Todd's time, been designated 
as the atrophic or gouty kidney. As it does not follow 
that every gouty person must suffer from lithiasis, gravel, 
or calculus, although many do, so also it does not follow 
that a gouty patient should necessarily, in the sequel, 
become the subject of atrophy or wasting of the renal 
organs. Nevertheless, one or other of these morbid con- 
ditions is so often observed in connection with the gouty 
constitution, that the term gouty nephritis and the gouty 
kidney are intended to express different forms of diseased 
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action apparently having a common origin. Gouty ne- 
phritis has already been described as occurring in a kid- 
ney suffering congestion or irritation from lithic acid, 
sand or gravel in a gouty subject. The atrophic, gouty 
or contracted kidney ia pathologically very dift'erent. I 
recognized two forma of contracted kidney — the granular, 
red or yellow, contracted kidney, and the nodular, tuber- 
culated, shrunken, or atrophic organ. The first may 
occur associated with gout, but chiefly with gout and 
some other deteriorating cause, particularly lead poison- 
ing. It may also be traced to other causes, intemperance, 
an alcoholized blood, and whatever may dispose to 
chronic albuminuria. It is by some observera considered 
the sequel to, or the latter stage of the large granular , 
kidney. The nodular contracted kidney I trace entirely 
to gout and its sequence, in deposits of urate of soda in 
the fibrous structures. Among gouty subjects, those in 
whom the gouty element has reached that point in whiuh 
urate of soda has been freely deposited in the fibro-carti- 
laginoua textures, are those in whom I believe the 
atrophic or contracted red nodular kidney (the gouty 
kidney) exclusively occura. 

§ 5. Reference has already been made (p. 27) to the 
action of the salts of lead and phosphorus on the renal 
organs, and it is there stated that these poisons do not 
appear to exercise any direut agency on the kidney. They 
do not produce nephritis nor any symptoms of acute 
action. But the impregnation of the system with either 
leads eventually to a chronic degeneration of structure, 
exemplified moat frequently in the granular red kidney. 

The association of lead impregnation with gout is also 
there alluded to ; and it is in cases of paralysis from lead, 
ill whom gouty syniptoma develop themselves, that this 
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chronic form of renal degeneration most usually occurs. 
It is not easy to trace the connection of these diseases, 
gout and lead impregnation, the one with the other. 
Which is the precursor? In the few cases from which 
I have been able to obtain a reliable history, the lead 
poison has been the forerunner. In each of these, bow- 
ever, the habits of the individual were just as likely to 
induce gout as the lead locked up in his system. In all, 
they were beer or spirit drinkers; in many, both. In 
every case there was the usual aspect of a broken-down 
constitution ; a very marked earthy aspect of the skin ; 
the saturnine margin along tbe alveoli predominated in 
all, and the general effects of the lead poison were more 
notiueabSe than those of gout. As usual, their connec- 
tion with the painter's trade commenced in early life — 
with their apprenticeship, so that for many years the 
deleterious efl'ects had been accumulation in the system. 
Lead is stored up in the organism in combination with 
albumen, from which it can be set free only by the 
agency of some few remedies ; by the iodide of pota.ssium 
especially. The kidneys are capable of excreting the salts 
of lead, and it is well known that this metal can be de- 
tected in the urine of those suffering from the accumula- 
tion of lead in the system, even before any remedial 
agent has come into operation. May not, therefore, the 
passage of such an agent through the renal organs lay 
the foundation for those changes of structure which sub- 
sequently develop into a chronic granular degeneration? 

§ 6. Intemperance Ihrovr/h an alcoholized blood. — In- 
temperance brings more victims to chronic renal diseases 
than nil the other causes put together. Not only is it 
the probable parent of many fatal cases of acute disease 
of the kidneys, but it is palpably and, notoriously the 
H 
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cause and source of the majority of cases of chronic al- 
buminuria in adult age. Something may be due to the 
over-stimulation of the renal organs by the direct actioa 
of alcoholic stimuli; but the degeneration of the kidneys 
mainly, if not solely, originates in that deterioration of 
the nutritive qualities of the blood which is ao palpably 
defective in the victim of intemperance. The aspect of 
these individuals is moat marked. If the cheeks are 
red it is not the ruddy color of health ; it is a dusky tint 
of blood defectively oxidized. In some there is a certain 
yellow pallor with a peculiar mottling or marbling of 
the cheeks by fine capillary injection. To this may be 
added a dull nnd leaden eye, from which all vivacity is 
banished; such is the aspect of the habitual toper. These 
individuals are not in their own sense drunkards; they 
never drink to lose their senses, although their intellect 
may be, and is, in a perpetual muddle. 

Thus, the habitual toper is never free from the spu- 
rious excitement of alcohol ; his nervous energy is kept 
to a certain degree of tension, beyond which it rarely 
passes, but which has destroyed the elasticity of the nerve 
power ; for let the stimulus be withdrawn or discontinued, 
the nervous system relaxes like an overstretched cord, 
and becomes enervated and listless. 

The loss of equilibrium in the nerve force is not a 
solitary effect of the alcoholized state of the system which 
the abuse of stimulants brings about. Important func- 
tions fail in action. Morning retchings, gastric catarrh, 
hEeraatemesia, precede a total loaa of appetite, and mark 
the initiation of disease. Thus the stomach and liver 
are oftentimes the first important organs which declare 
the poisoning influence of alcohol and intemperance. 
With a failing appetite comes distaste for solid food, and 
speedy rejection of what little may be taken; nutrition 
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becomes defective, the blood deterioratea. Alcoholic 
stimuianCs, takea in suoh amount as to be in excess of 
wbat the lungs can eliminate as carbonic apiii and water, 
load the system with the results of imperfect oxidation. 
An impure blood, thus loaded with carbonaceous pro- 
dueta, becomes the readj parent of those transformations 
of tissue which have fat and cholesterin on the one side, 
or albuminoid or fibroid indurations on the other. 

The liver becomes fatty, the bloodvessels become athe- 
romatous, the small arteries of certain organs, particu- 
larly the kidneys, become tliickened, and their channels 
narrowed, fibrous and albuminoid elements accumulate, 
the gland-ceils become fatty and effete, and there is even- 
tually developed in the kidneys that form of granular 
and fatty degeneration which is the oQspring of intem- 
perance. 

The large granular kidney is the most frequent result 
of these habits, but the small contracted kidney is occa- 
sionally met with as the sequel to the same cause. 

§ 7. Chhonic Albuminuria, the sequel to ohstrtictife 
condiliona in the circulation. — Valvular diseases of the 
Heart. — Emphysema, and Chronic Bronchitis, and orca- 
sionally disease of the Liver. — In the early period of these 
ijisorders the kidneys rarely suffer. It is only when the 
obstruction in the circulation has reached a certain limit, 
when dropsical effusion begins to show itself in the lower 
extremities, and the retardation in the venous current is 
felt in the inferior cava, that the circulation through the 
kidneys begins to be embarrassed in consequence of the 
return of blood from the kidneys through the emulgeut 
vessels not being freely delivered through the vena cava. 
The first effect of this embarrassment in the renal circu- 
lation is the presence of albumen in small q^uantifj w 
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the urine, unaccompanied, however, by any special mi- 
croscopic object in the sediment. The albumen seems 
derived at first from a simple blood stasis. The venous 
plexus surrounding the uriniferous tubules suffers a con- 
dition similar to compression of the veins of a limb, with 
similar consequences. The vessels swell and the sur- 

. rounding textures become infiltrated with the serous or 
watery element of the blood. This permeates the uri- 
niferous tubes and adds an albuminous element to the 
otherwise natural urine. 

That this is so seems proved by the total disappearance 
of the albumen from the urine in the early stage of these 
disorders, when treatment has successfully for a time 
combated the primary disorder and relieved the em- 

- barrnssed circulation. It is not till late, and after a pro- 
longed duration of these diseases, that the organic or 
etruclural changes in the kidneys, about to be described, 
begin to take effect, and the albumen to be accompanied 
by microscopic evidence of chronic disease of the kidney. 
The effect of mechanically induced congestion to produce 
induration and change of structure in such organs as the 
liver and kidneys' is a well-recognized pathological law. 
The impediment to the circulation causes an exudation 
of material from tlio blood, which, whether it be lymph, 
such as transudes in ordinary inflammatory stasia, or not, 
eventually leads to condensation and induration of struc- 
ture, and microscopically ia seen either as a fine granular 
matter or having the more organized character of fibrous 
or fibroid tissue. Thus, in disease of the heart and lungs, 
valvular disease of the former, and such disorders aa em- 
physema and chronic bronchitis of the latter, the impedi- 
ment to the circulation reaches or is felt in the right side 

' See " Trans. Hed.-Chir. Boc.," vol. sliil. & paper bj Sir W> Jenner, 
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of tte heart, and the organs whose blood is more imme- 
diately or directlj emptied into the cava are those which 
sufter moat prominently. Among them the kidneys 
occupy a chief place. Partly because their nutrition 
suiters from tlie stasis in tbe intertubular plexiia, and 
partly because, in those diseases in which the transmiasion 
of blood through the lungs is impeded, there must 
necessarily follow an accumulation in tbe blood of eflele 
or sub-oxidizeil material in consequence of the imperfect 
respiratory function. The two forma of diseased kidney 
arising from these causes are the contracted yellow granu- 
lar kidney, and the large granular kidney. 

The young practitioner must not forget that these 
disorders of the circulation, whether arising in the lungs, 
heart, or liver, and tlie consequences as seen on remoter 
organs, especially the kidneys, are evidence of a wide- 
spread decay pervading the organism rather than of 
disease of any separate or single organ. The implication 
of the kidneys, as indicated by the albuminous urine, and 
granular and hyaline and other casts seen in the sedi- 
ment, must be regarded as the last link probably in the 
chain of decay, for degeneration is everywhere evident. 
The chief textures of the body yield to microscopio 
research proof of departure from the physiological type 
of structure, and the conviction remains that the renal 
degeneration, although promoted by the obstructive con- 
ditions in the circulation, is nevertheless but a presage 
that the limit of life ia approaching, and that these de- 
generations are but the expression of a certain special 
form of decay to which all organized beings are finally 
subject, modified as the form may be by temperament, 
constitutional proclivities, by habits of life or concurrent 
disease. 

14* 
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I 8. Morbid Anatomy, — The structural ditingea in 
cases of albuminuria observed in the kidneys after death, 
whether by the unaided eye or by the microscope, difter 
very much one from another. 

I cannot but think that a great deal Of confusion and 
unnecessary perplexity has been introduced into the 
subject of the morbid anatomy of Eright's disease, parti- 
cularly by the German Bchool, by too great attention 
having been given to the physical characters of the kid- 
neys, their size, weight, color, hardness, softness, the 
aspect of the cortical surface, as regarded roughness or 
smoothness, and other characters estimated only by the 
unaided eye, to the neglect of those alterations which the 
microscope reveals in the tubular, cell and vascular ele- 
ments of the diseased organ.* It is here that the patho- 
logy of Bright's disease owes so much to the labors of Dr. 
George Johnson. His observations and conclusions have 
been based on microscopic investigation, and, consequently, 
through him we know more of the morbid anatomy of 
this disease than could even he learned from the minute 
but perplexing, descriptions of the continental schools 
with their eight or nine forms of the disease, based on 
certain physical dift'erenees estimated or viewed chiefly 
b3' the unaided sense of sight. 

To the name of Dr. George Johnson must now be 
added those of Dr. Grainger Stewart and Dr. Dickinson, 
whose microscopic details of the morbid anatomy of 
Bright's diseases, partieularly of the amyloid form of 
degeneration, have cleared mueh that was confused, and 
have finally established the pathology of these varieties 
of renal disease. 

' On thJB point I regret lo differ from Dr. Boberts, fee " Urinary 
Mid BkosI QIaeues," p. 297. 
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The three types of alleration, by an inflammatory pro- 
cesa, are tere repeated for the sake of compariaon with 
the structural changes broughta bout by the non-inflam- 
matory or more chronic forms of the disease. 

1. The kidneys exhibit a state of intense congestion or 
active hyperfflmia ; purplish-red, or brownish-red; swol- 
len ; the Malpighian bodies and renal tubes charged with 
blood and fibrinous blood-casts from rupture of the Mal- 
pighian vessels ; the pyramids are deeply striated with a 
purplish color ; by pressure a fluid is squeezed from the 
straight tubes, which consists of fibrinous blood-casts, 
coarse granular casts, and free blood -corpuscles. 

2. Ju the second variety the kidneys are increased in 
weight, of a yellowish or yellowish fleah hue, Thecouea 
deeply striated. The tunic when torn off shows the cor- 
tical surface mottled with red patches. The cortex is 
thickened, and the distance between the base of the cones 
and the surface increased. The tubes are filled with 
fibrinous and granular matter, in which are seen nume- 
rooa detached epithelial cells. The tubes also contain 
large numbers of the compound granule cells (Glugos' 
corpuscles). The Malpighiiin bodies are distended, and 
filled with a granular or fibrinous material. The fluid 
obtained by squeezing the cones, under the microscope, 
consiHts of easts containing epithelium in great abundance 
(granular epithelial cast.i), here and there probably n 
blood -corpuscle imbedded, A good many free epithelial 
cells, cloudy, opaque, and granular; sections under the 
microscope show fibrinous coagula in the tubes of the 
surface. This form represents probably the earlier stage 
of the pale smooth kidney. 

3. In the third form the kidneys are much increased 
in weight and sine, weighing often from eight to even 
sixteen ounces each. The color is palish yellow, or pale 
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fleah tint, or even white. Its appearance ia that of a 
bloodless organ. Tlie tunic is easily removed, when the 
fiurfaoe is seen smootli, with here and there some stellar- 
like spots of vascularity. The cortioal layer is much 
increased in thickness bj a fine granular material which 
invades every part of the structure, Malpighian bodies, 
convoluted tubes, and intertuhular spaces. The tubes 
appear choked, it may be said, with epithelial cells, sur- 
rounded or imbedded in an amorphous, pale granular 
material, with more or less fatty debris scattered through 
it. The walls of the small arteries throughout both kid- 
neys are thickened and hypertrophied. Pressure on the 
conea produces a fluid which contains an abundance of 
renal epithelium, of faintly granular casts, containing 
abortive epithelial cells with many resplendent granules 
— the nuclei of broken-up cell structure. The large com- 
pound granule cells are also numerous, and are either 
free or contained in a cast. The contents of these large 
cells vary from a fine granular appearance to clusters of 
highly resplendent nuclei, with or without the cell-wall. 
In the latter case they may fancifully be likened to grape 
clusters or the mulberry fruit, and hence sometimea 
called botryoidal. This microscopic examination of the 
fluid sque-ezed from the apex of the conea becomes a val- 
uable aid to diagnosis. The fluid squeezed from the 
straight tubes contains the same objects as those which 
appear in the sediment during lile; it is washed out bj 
the urinary current, and forms the sediment when the 
urine is set aside to rest. If this sediment, therefore, 
during life exhibits similar microscopic characters to - 
what is squeezed from the cones in other cases, we may 
Ditionally infer that the kidney which yields these objects 
is in similar condition. So that when the sediment ex- 
hibits fibrinous blooil-casts, coarse grajiular casts contain- 
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ing blood -corpuscles, the stage of engorgement or early 
inflammatory actioD is known to be present. If the 
sediment consist oT epithelial casts more or less granular, 
with large granule cells, we infer that the second form is 
present. If we find in the sediment casts of both large 
and small diameter, slightly or sparsely granular, witli 
many scattered resplendent nuclei, abortive epithelial 
cells, with many large granule cells, with clusters of 
highly refractive nuclei, we correctly infer that the kid- 
ney has advanced to the stage of the large anfemic 
variety, and that the termination of the disease must be 
faUl. 

Between this third variety, as the result of an acute 
process, and a form of disease associated with chronic 
Brigbt'a disease, a certain degree of similarity exists. 
In some cases of a protracted character, having moreover 
no inflammatory origin, the kidneys are found large, 
ansemic, mottled, and grantdar. The surface when the 
capsule is removed is covered with granulations, very 
difterent from the smooth surface of the pale antemic 
kidney found after scarlet fever or acute morbus Brighlii; 
yet these latter cases often run a course of months' dura- 
tion. In that sense the disease is chronic; but the in- 
crease of size and weight is clearly traced to inflamma- 
tory action, the infiltration of the whole organ with an 
albuminoid or granular and fatly exudation. This large, 
white, STnooth kidney is the type of the acute form of 
Bright's disease, while the large, pale, mottled, granular 
kidney is one of the varieties of the chronic form, and 
is the result of a difterent pathological process, or rather 
ia the effect of a combination of two morbid processes; 
the one a passive, insidious, but permanent state of con- 
gestion, such as may be produced by obstructive disease 
in the heart or lungs, leading to increase in the fi.l«C)Vi^ 
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iiiteratilial element of the organ ; the other, accessions of 
active or inflamraatorj congestion, developed hy the 
common exciting cauacs, cold or wet, and followed by 
the ordinary exudative product, the fine, albuminoid 
granular material which makea up the bulk of the smooth 
ansemic kidnoy of the acute disease. Tliia large, mot- 
tled, granular kidney, with its accompanying diffuse 
dropsy, represent.?, therefore, not a single pathological 
process, but a double or complex one. It is a well- I 
recognized clinical fact, that some c.ises of chronic albu- I 
minuria display during their progress occasional attacks, I 

either of haimaturia or of urine containing proof of a 
congestive condition of the kidneys, in the shape of iso- 
lated blood -corpuscles, granular casts containing blood- , 
corpuscles indicative of blood passing through the renal j 
tubes. Such cases of chronic albuminuria at the outset I 
cannot be traced to an inflammatory origin ; they usually 
commence most insidiously with varying symptoms of 
failing or decaying health, sometimes preceded hy car- 
diac or pulmonary disorder. The patient is often able 
to continue his occupation in a moderate way; the urine 
is, however, albuminous. There is but little dropsy at 
firat, not suCfiuient to incapacitate from business, provided 
it be not heavy or laborious. Usually after some acci- 
dental exposure or neglect of care, the patient suft'ers an 
accession of acute symptoms, such as slight feveriabness, 
or perhaps only the symptoms of an ordinary catarrh, 
accompanied, however, by evidence, already mentioned, 
of an accession of low inflammatory action in the kid- 
neys. This may happen more than once in the course of 
chronic disease; and it appears to me that these attacks, 
grafted on a kidney already the seat of disturbed action, 
produce in a low degree the results found in the kidneys 
to follow the more energetic, acute process; and the uiti- 
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mate resnlt is a kijney increased in size and weight, 
aniemic, and offering, through the microecope, evidence 
of an inflltration of exudative material, both inter- as 
well as intra-tubular, granular and fatty, and in all re- 
spects, save in amount and extent, similar to what is 
found in acute albuminuria. 

I therefore think the granular, pale kidney is the re- 
sult of several minor attacks of chronio inflammatory ac- 
tion, occurring in an organ already the seat of the morbid 
changes incidental to chronic albuminuria. It is, there- 
fore, essentially a chronic form of the disease with inter- 
mittent inflammatory action. 

It ia on this account, namely, the occasional superven- 
tion of a state of congestion (^ the kidneys in the progress 
of the strictly chronic form of the disease, which renders 
it so difficult to reduce many examples of renal disease 
(Bright's disease) to this arbitrary classification of acute 
and chronic. Nevertheless, there are certain advantages 
in adhering to this arrangement, if we keep in view that 
the one class commences in inflammatory action, and 
yields evidence on examinalion of an excess of granular 
albuminoid deposit, the produce of such distarbance; 
while the other class has no such origin, although in its 
course congestive conditions may now and then be ex- 
cited, but from which the disease does not date its com- 
mencement, and are but accideutal interferences with the 
original or fundamental disturbance. 

The structural changes most characteristic of the 
chronic forms of albuminuria are typified in the follow- 
ing four varieties: — 

I. The granular contracted red kidney, color reddish- 
yellow, or yellowish with characteristic granulations. 

II. The granular enlarged pale mottled kidney, with 
similar granulations. 
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III. The amyloid, waxy, or lardaceous kidney. 

IV, The atrophic, gouty, or contracted kidney. 

I. ThK GfiANnLAB CoNTEACTEn KiDNEY, — Its color 
varies very much ; it ia often red dish -yellow. The chief 
characteristic, however, of tbia variety is seen in the con- 
tracted or condensed state of the cortical layer, covered 
externally with yellow sand-like or coarser granulations. 
Thie form is considered by many obaervera to represent 
a stage of contraction subsequent to one of enlargement. 
It ia this variety which Las aupplied the ground for the 
belief that a shrivelled and contracted kidney may suc- 
ceed to, and be the terminating stage of the large ansemio 
kidney. Thia form of diseased structure has, moreover, 
by some writers been confounded with the atrophic con- 
tracted kidney which I have placed fourth in the seriea 
of examples of chronic albuminuria ; both the causes and 
the nature of the structure, I believe, materially differ. 
Dr. George Johnson, in a paper published in the forty- 
aecond volumeof the " Medico-Chirurgica! Transactions," 
expressly distinguishes between the two, and justly re- 
marks that the appearance presented by a contracted fat 
kidney, with its characteristic small yellow granulations, 
is very different from the small kidney which has been 
the subject of chronic desquamative "disease;" this form 
is red and nodulated, or even tuberculated, on the sur- 
face, and the organ more distinctly shrivelled or con- 
tracted than the so-called contracted fat kidney. Dr. 
Geo. Johnson, in the paper just quoted, considers the 
contracted fat kidney, as he calls it, to have been over 
enlarged, and that this condensed condition of the corti- 
cal substance is caused by the destruction of the renal 
epithelium by disintegration, and the choking of the 
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tubes by unorganized fibrine ; conditions which are con- 
stantly associated with atrophy of the convoluted tubes. 

The opinion that the granular contracted fat kidney is 
the sequel to the chronic enlarged kidney rests, in Dr. 
Geo. Johnson's view, on the clinical history of the case. 
lie thinks that the early history of these cases of con- 
tracting kidney is that of chronic enlarged kidney; for 
he says, in some the disease originates ia an attack of 
acnle dropsy with albuminuria. 

This granular contracted kidney corresponds to Dr. 
Bright'a third form or stage. 

It ia but little augmented in volume and weight. The 
capsule is slightly adherent, and when removed displays 
a rough surface of fine yellow granulations. The chief 
characteristic of this variety is the thin and lessened dia- 
meter of the cortical layer, bo that the base of the cones 
comes in close contact with the surface. The pyramids 
are of natural color — red, or perhaps purplish-red — and 
strongly striated. The fluid squeezed from the conea 
displays to the microscope numerous granule cells 
(Gluges), abortive and granular epithelial cells, with 
casta more or less granular; some are partially hyaline, 
speckled as it were with fat-granules, the debris of disin- 
tegrated cell structure. The tubes of the condensed cor- 
tical part, or what can be made out of them ; some appear 
denuded and empty, others are filled with a granular and 
fatty debris. The fibrous element in the structure of the 
kidney appears increased, but whether this is due to the 
contraction of denuded and empty renal tubes, or from a 
fresh accession of fibrous tissue, the result of interstitial 
deposit, I am not prepared to say. 

Dr. Dickinson, in a paper published in the " Medico- 
Chirurgical Transactions," vol. xliv. "On Diseases of the 
Kidfkey accompanied by Albuminuria," has described 
16 
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the morbid anatomy of granular degeneration with much 
perspicuity. He considers the granulations, whether 
coarse or fine, seen on the surface of all kidneys, the sub- 
ject of granular degeneration, to arise from a formatioa 
of iulertubular fibroid tissue. He says,' the new forma- 
tion commences on the surface at a number of detached 
points, and presses inward among the tubes as separate 
processes; subscciuently this fibroid matter contracts in a 
manner similar to what occurs in cirrhosis of the liver. 
Bokitansky, on the other hand, considers the granulatioDa 
to be formed by an exudation of granular material into 
the Malpighian bodies.' 

It must not be overlooked that, ia the clinical history 
of these cases of renal degeneration, the accession of en- 
gorgement or active inflammatory congestion of the kid- 
neys is not unfrequent, A patient suffering from chronic 
albuminuria, exposed to cold and wet, would manifestall 
the signs of this congestion, expressed by traces of blood 
in the urine, fevorishness, and the manifestation of in- 
creased dropsy, with diminution in the amount of urine 
passed. It is the engrafting of those inflammatory at- 
tacks on a kidney previously disorganized by chronic 
disease that oftentimes creates the difficulty of separating 
the granular contracting kidney from the larger mottled 
granular kidney. Dr. Grainger Stewart has very clearly 
described these blsndings of the results of inflammatory 
action^with pre-existing chronic disease. 

In this form ia seen a very characteristic change in the 
structure of the renal arteries, consisting of an hyper- 
trophy and thickening of their walls, first noticed and 
described by Dr. George Johnson, and more recently 

' " Pathological Transact ions," vo\. tiv. p. 184. 

■" Pathological Anatomy," vol. li. p. 199. S/dcnbam Socltity 
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illustrated by tim in vol. li. of the "Medico-Chinirgical 
Tranaactions." These kidneys, as well as the followiog, 
are examples of probably tbe most familiar form of 
morbus Brightii, that of the so-called granular and fatty 
degeneration of tbe kidneys. 

II. The Large Granular asd Fatty Kidsev ; 
ofltn molded. — This kidney exceeds in weight the aver- 
age. Its color varies very much ; it never posse.'^es the 
extreme pallor or whiteness oE the smooth kidney. It 
is sometimes of a yellowish flesh tint, and mottled with 
spots of a red injection. It is occasionally of a dirty 
gray, or yellowish gray, with a distinctly granular sur- 
face. The capsule is slightly adherent, and when re-_ 
moved exhibits the conical surface granular in varying 
degrees — as fine as sand, or as coarse as salmon roe. 
These granulations appear to be caused partly by an in- 
crease of the fibrous tissues of tbe organ, and partly by 
infiltration of tbe Malpighian bodies, or by fibrinous 
deposit or exudation within them. The tubes also ex- 
hibit a process of disintegration or denudation, being 
filled with abortive cells, detached from the basement 
membrane and filling the tubes to repletion, conveying 
the idea of how much such a turgid state of the renal 
tubes must, by pressure on the intra-tubular vessels, em- 
barrass and cause obstruction to the circulation, and help 
to lessen tbe amount of tbe urinary secretion and aggra- 
vate the dropsical condition of the patient. It is in this 
form that the urine remains so persistently scanily in 
eontradiati notion to'the abundant secretion in the con- 
tracted variety, and diuretic remedies so constantly fail 
to incn-aso its amount, Tliia variety of kidney exhibits 
a greater proportion of liitty elements than any of the 
others. 
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III. The Amyloid, Waxy, ok Lardaceocs Kid- 
net. — This form of diseased kidney bas very diatiociive 
features. It may exceed, though ou1y slightly, the 
average weight. lu substance it ia firm and hard to the 
knife. The capsule is easily detached, and the cortical 
surface usually has a smooth, glistening appearnnce of a 
yellowish tint, showing numerous points having a waxy 
or even spermaceti look. On a section being made the 
scalpel' cuts as through bacon; hence the name used by 
the Germans to indicate this variety. This section dis- 
plays the cones contrasting very much in color with the 
cortex. The tubes of the cortex, as well as the straight 
tubes of the cones, are here and there marked by a glis- 
tening spermaceti-like deposit. Nor are the renal tubes 
the only seat of this change ; the muscular coat of the 
arteries is infiltrated with it, their walls are thickened to 
a great extent, and their internal diameter proportion- 
ately lessened. The material that thus invades the 
tubular as well as the vascular structure of the organ 
differs altogether from any other product of diseased 
action found in the kidney. This material^this waxy, 
spermaceti-looking substance — exhibits some very pecu- 
liar and distinct reaction, with certain chemical agents 
or tests. As these reactions were thought to be similar 
to what occurs with vegetable cellulose it erroneously 
received the name of amyloid. 

The fluid squeezed from the cones display large and 
small oily casts, and epithelial cells in the highest degree 
of fatty degeneration. These oily casts are very charac- 
teristic. Some of the costs are also densely granular, and 
rarely yield to iodine the same reaction as the so-called 
amyloid substance found after death in the kidneys. 

Dr. Dickinson has brought forward some very novel 
and ingenious views as to the nature and origin of the 
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amyloid substance whiuli forma one of the varieties of 
renal degeneration.' He considers this substance as de- 
alkalized fibrine. The morbid deposit first appears on 
the walla of the small arteries from whiuh il penetrates 
and infiltrates the neighboring tissues. Several ob- 
servers have noticed the frequency with whiuh this form 
of degeneration has occurred associated with exhausting 
diseases of a pus-draining character. Dr. Wilks, in an 
admirable paper in the "Guy's Hospital Reports" of 
1865, traces it to tubercular and syphilitic diseases. Dr. 
Grainger Stewart also, and more recently Dr. Dickinson, 
have established its cunnection with suppurative diseases. 
Id the paper already qaoted this latter observer has 
endeavored to trace the relation which subsists between 
the deposit of new material from the blood and the drain 
of pus from the system in certain pyogenetic diseases. 
The ohemioal composition of pus is well known. Tlie 
fluid part, the liquor puris, is an albuminous fluid defi- 
cient in fibrine, a large proportion of the alkaline salts 
of potash and soda giving It a marked alkaline reaction. 
Analysis proves that these alkaline salts exist in greater 
proportion in the liquor puris than in the serum of the 
blood. Hence it is inferred that a great discharge of pus 
is equivalent to depriving the blood and tissues of their 
due proportion of albumen and alkaline salts. Dr. Dick- 
inson's next step in tracing the relation between amyloid 
deposit and a purulent drain is to establish the fibrinous 
character of the new deposit. " This new formation 
readily becomes converted into fibrous tissue. When 
seen in bulk it soon assumes, under the microscope, a 
fibro- nucleated structure, and its presence in small amount 

B Waxj, LsrdaceoQs, or An/loid Deposit." 
I. p. ;19. 
lu* 



Jj 



174 CHRONIC ALBUMINURIA. 

is evinced by a thickening of all the fibrons straotares 
with which it comes in contact After its deposition it 
undergoes a regular process of contraction, as is evinced 
by the change which takes place in the parts involved." 
NoW; this new material; essentially fibrinous in its 
origin, exhibits towards iodine, or its aqueous solatiou, a 
remarkable and very characteristic reaction. It becomes 
stained of an orange or reddish-brown color, healthy 
texture receiving only a yellow color, and ordinary fibrine 
exhibiting no special reaction with iodine differing from 
healthy tissue. This establishes the &ct that iodine dis- 
plays a special agency towards this new material only. 
And this is further proved by the fact that this property 
is not destroyed by boiling or macerating in either water 
or alcohol, or by macerating in strong or weak solutions 
of acids. Moreover, Dr. Dickinson has shown that the 
property is retained by this substance for years, although 
kept in alcohol or methylated spirit; so that amyloid 
may be determined to exist in preparations that have 
been lodged for yearis on the shelves of the museum, so 
tenacious is this substance of its iodine ai&nity. But, 
nevertheless, there are agents which will instantly destroy 
this characteristic affinity. Digest the amyloid substance 
either after the iodine test has given the orange-brown 
color, or before the test is applied in either of the fixed 
alkalies or their alkaline salts, and the color instantly 
disappears if the test has brought out the special tint ; or 
it fails to act at all if the amyloid substance has first been 
moistened with an alkali or an alkaline salt. Moreover, 
if this substance be once alkalinized it can never be 
made to yield its peculiar color with iodine; so that 
neither washing nor digestion in acids can restore this 
singular reaction. It would thus seem proved that the 
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iodine teat depended on tbe absence of one or other of 
the fixed alkalies, potash or soda, or their alkaline salts. 

There is jet one other proof resting on the chemical 
properties of alkalies to decolorize the salts of indigo. 
If sulphate of indigo be applied to almost any animal 
texture the original color of r deep indigo blue slowly 
fades and passes into a palish green. This change of 
color is produced by the alkalies which are contained in 
healthy tissues. But when the solution of indigo is ap- 
plied to any organ containing amyloid, tho.se portions 
containing the morbid deposit retain the deep blue color, 
the other parts free from this deposit being slowly de- 
colorized from the action of the alkaline salts present in 
them. Dr. Dickinson further adduces the analy.sis of 
certain healthy organs and tissues, as well as some in 
which the amyloid deposit existed, which certainly estab- 
lish the fact of the deficiency of alkali, either potash or 
soda, in amyloid substance when compared with healthy 
structure. 

Tbe argument may be thus summed up: — 

1. Analomicatly. — Amyloid, is modified fibrine; it lins 
a fibrinous origin, and it has all the properties of fibroid 
tissue. 

2. Chemically. — Amyloid, when acted on by solution 
of iodine or sulphate of indigo, displays and retains 
properties of color which the surrounding textures do 
not exhibit. This color is instantly discharged or de- 
stroyed by the addition of an alkali. 

On healthy fibrine neither iodine nor sulphate of indigo 
produce any eflect different from other healthy tissues. 
But fibrine digested in dilute hydrochloric acid becomes 
deprived of its alkali, and then behaves to these re- 
agents in a manner similar to amyloid. 

Chemically, therefore, amyloid is de-alkalized fibrine. 
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Now, amyloid ia found chiefly in those who liave 
Buffered from some exhausting disease, in which a long 
continued purulent drain has deprived the blood of its 
ordinary proportion of alkali and alkaline salts. Patho- 
logically we know that blood deficient in these exhibits 
a peculiar aptitude to part with its fibrine in the form of 
morbid deposit; and thus ia established a certain logical 
connection between the subtraction of alkali from the 
blood, in pyogenitic disease, and the deposit of a material 
deficient in that property, and possessing as above shown 
the characters of a de-alkalized substance. Dr. Dickin- 
Bon proposes to apply the term depurative infiltration to 
this depo.sit, and depurative disease as signifying this 
class of degeneration hitherto called amyloid, waxy, and 
lardaceous. Dr. Dickinson has earned the respect of all 
pathologista as well as practical physicians by his having 
80 completely dissipated the erroneous analogy supposed 
to exist between this deposit and vegetable starch or 
cellulose. He has given this substance its true position 
among morbid products; and if we may hesitate to adopt 
the term depurative suggested by him, it is from no in- 
ferior estimation of the success with which he has pur- 
sued this inquiry, or the conclusion at which he haB 
arrived as to the chemical and anatomical character of 
this deposit, but rather from an opinion that a better 
term may be selected which shall simply express some 
leading property of the substance, and without implying 
any theory as to its origin or cause of formation. 

IV. The Atrophic, Gouty, ob Contracted Nod- 
ular Kidney, — The fourth form is that of the shrunken, 
shrivelled, contracted kidney. It is less in volume and 
weight than the average. The capsule is strongly adhe- 
lud with difficulty torn from the cortical pa: 
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then exhibits a tuberculated or nodulated surface. The 
color variea from a red to a reddiah-brown. Tlie substance 
of the organ cuts firm. This section shows the oortical 
subslnnce reduced to the thinnest lamina. The base of 
the cones or pyramids seem almost in contact with the 
surface. Theconeshave'ared.nol unhealthy appearance; 
they are often striated with white opaque streaks, which 
on further examination prove lo be urate of soda. The 
bloodvessels reach the highest degree of thickening; 
and many are completely obliterated. A microacopio 
examination shows the tubes of the cortex to be in great 
part empty, flattened, and condensed. The Malpighinn 
bodies are Ulled with a few abortive and fatty epithelial 
cells. 

A section of the denser part of the cortex at the base 
of the cones displays a fibrous-looking structure, having 
something of the appearance of tubes which have become 
atrophied and condensed. The tubes which have still 
preserved their form, apjwar empty aud deprived of 
epithelium. The fibrous tissue is indurated or appears 
so, and may be the result of the contraction and shriv- 
elling of the denuded renal lubes. 

This variety is occasionally confounded with the jrranu- 
lar contracted kidney, and termed the granular, red, or 
cirrhotic kidney, which latter form is, as has been before 
mentioned, supposed by some to be the sequel to the 
enlarged granular kidney. Between the two there is the 
greatest possible distinction, both as regard-s symptoms 
during life, and the structural* condition of the organ 
revealed by the microscope. 

Wedl,' in his " Pathological Histology on the Subject 
of Atrophies," and speaking of the contracted nodular 

' '■ PatLological HlBlology," Sydeuliam Societj- SdUion, p. 109. 
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kidney, says tbis form of renal atrophy should be care- 
fuUy distinguiahed from that aooompanying Bright' 
disease, and which originates either in an exudative pro- 
cess, or frequently in a new formation of connective 
tissue in the interstitial substance of the renal parenchyma. 
Of this contracted nodular kidney, he says, the surface is 
nodulated, the conaistence of the organ dense. The 
rounded elevations on the surface are formed by the 
shrunken tubuli uriniferi collected into groups, forming 
sflcculi or pouches Jilled with a fine granular matter, 
fatty oftentimes. Henal sand or minute calculi are seen 
in the vessels, and diffuse atheromatous deposits are dis- 
covered in the larger arteries and even in the capillaries 
themselves. This form of atrophied kidney has been 
observed in extreme old age, and though apparently un- 
connected with gout, in some cases arises from the deposit 
of gouty material, the urates of soda and ammonia, as 
well as uric acid In the tubules, as well as in the inter- 
stitial fibrous structure of the kidney. 

The following appear to me to be the chief reasons for 
distinguishing between the granular red contracted kid- 
ney and the atrophic nodular gouty kidney. 

First, as to symptoms. Dropsy is not a prominent or 
significant symptom in either, yet it may, and does, occur 
sometimes, if only to the e."ttent of anasarca of the lower 
extremities in the granular cirrhotic kidney, while it is 
rarely present in the atrophic gouty form. In both forma 
the urine is abundant, pale, of low specific gravity, albu- 
minous, and deficient in Urea. 

The granular red cirrhosed kidney occurs either as the 
sequel to, or accompaniment of, other diseases, such aa 
those produced by intemperance, by gout, by lead poison ; 
or the history may show no such antecedent, and the 
disease may arise without any marked cause, while the 
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atropbic nodular kidney has no other source or origin 
than gout, or rather the reanlta of the gouty deposit in 
the textures of the organ. For this atrophy of the organ 
arises only from the deposit of urate of soda in the tubes 
and fibrous matrix of the organ, with a subsequent de- 
struction and atrophy of the cells, with shrinking of the 
renal tubes, and eventual contraction of the whole empty 
organ. 

The two forma of contracted kidney differ very much' 
in color. The granular contracted kidney is yellowish- 
red, dusky, grayish -yellow, with a fine granular surface 
like sand, or coarser. The atrophic, or gouty, contracted 
kidney is red, reddiah-brown, dense and firm in sub- 
stance; the capsule with difBeulty removed, and the sur- 
face nodulated or tuberculate. These external characters 
sufficiently distinguish the one from the other. With 
respect to the process by which this atrophy or contrac- 
tion of the organ is brought about, it appears to me, to 
differ the one from the other. 

The granular red contracted kidney may owe the con- 
densation and induration of its substance to an increase 
in the fibrous element, the result of interstitial deposit 
arising from mechanical impediment to the return of 
blood through the emulgent vessels, and a subsequent 
shrinking or contraction of it, and if so, the process be- 
comes analogous to what takes place in the liver in 
cirrhosis. This contracted kidney has been by some 
writers called the cirrhoscd kidney;' and Dr. Harley de- 
Bcribes the contracted granular kidney as the result of 
frequent attacks of inflammation, and that all three forms 
of enlarged, fatty, and waxy kidneys are liable to shrink 
and become cirrhosed by a process similar to what takes 
place in the liver. These are the views of the German 

"Oil Albumiuuriii," by Dr. George Uarle;, p. 29. 
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Bctool of pathology.' I cannot concur with these 
so far as relates to the doctrine that the granular 
tracted kidney is the sequel to, and latter stage of, the 
pale smooth kidney of the acute form, or the enlarged 
granular kidney of a more chronic form of disease. 

It is certainly an interesting pathological object to de- 
termine how far these seven varieties of diseased kidney 
are related to each other, or whether they represent pro- 
gressive steps or stages of one morbid process, or whether 
they are essentially different and distinct. The first 
three forms, representing the acute process, may be con- 
sidered as examples of diiferent stages or different de- 
grees of intensity of one morbid process, commencing in 
inflammatory engorgement, followed by an interstitial 
exudation of a granular or albuminoid material, aa well 
as a large development of abortive, renai epithelium, 
which chokes the tubes and adds to the enabarrassment 
of the circulation through the organ. 

The large, smooth kidney is the result of this process 
being prolonged beyond the stages of engorgement and 
stasis. Months may pass without any, or but trifiing, 
mitigation of symptoms. The duration of the disease 
may justify some in viewing this as an example of chronic 
rather than acute disease. But, as I have previously 
announced, the disease proceeds uninterruptedly from 
the inflammatory stage to the last final one; and this 
result of diseased action I will therefore place among 
the acute forms. These three forms, typical of acute 
disease, may be viewed as examples of the same morbid 
process at difi'erent stages of acting with different degrees 

' See a very good sutnmarj' of tlie viewa of tlie Qerro»n, French, 
and English B.;lj<.oIs of Patliolopy on " Morbna Brigl.tii," bjr Dr. J. 
Abeiltp, "Traits des Maladies! k Urines xMbuniiiieuaea," p. 93, el seq. 
-Paris, 1883. 
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of intensity. This acute disease is ia its early stage more 
manngeable tban the chronic; and the cases which reach 
the fatal stage of the large, smooth kidney are small in 
comparison with the number of those who suffer the pri- 
mary symptoms with its accorapaoying dropsy, and even- 
tually recover. 

The first two forms of tliechronic class of albuminuria, 
so far as regards the fatty degeneration of the renal epi- 
thelial cells, have that in common with the acute form of 
the disease. Dr. Dickinson, indeed, does not consider 
this fatty degeneration of the cells as indicative of a 
morbid process. I difter from him, however, on this 
point. This fatty degeneration of the renal gland-cell is 
of the very essence of the disea.se, and in these clironio 
forms seema to me to constitute a very distinctive feature. 
In these chronic forms, except in the large granular kid- 
ney, the tubes are not choked with abortive, cloudy, 
granular, epithelial cells, filling and apparently distending 
the tube aa in the acute disease. The cells are noto- 
riously loaded with fat-granules. There is an abundance 
of these fatty, degraded cells, but they do not overload 
the tubes. The tubes now and then appear altogether 
denuded of epithelium, and empty. This is particularly 
the case in the contracted granular kidney. _ The chief 
feature is the excess of fibroid structure, from the subse- 
quent shrinking or contraction of which the contracted 
granular kidney is supposed to be formed. The distinc- 
tion, then, between the two forms of albuminuria, the 
acute and chronic, appears to me to rest on the diS'erenL 
character of the interstitial deposit. 

The engorgement of the kidneys by inflammatory ac- 
tion leads to its usual results, as witnessed in other 
organs, an infiltration of the structures, both interstitial 
and tubular, with the material derived from tUa ViWA, 
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fibrinous and albuminoid. In the tubes it appears as 
fibrinous coagula, in the interstitial structure it assumes 
the appearance of an almost colorless granular material. 
These exudations, whether as coagula or casts in the 
tubes, or as an interstitial infiltration, usually preseut 
this granular aspect. Dr. Dickinson thinks there ia no 
interstitial deposit, and that the augmented volume of 
the gland arises from the immense proliferation of the 
epithelial cells and their distending to repletion the renal 
tubes. In chronic disease, the varieties which have no 
definite starting point, no inflammatory origin, although 
inflammatory agency may affect the organ during the 
profifress of the disease, the product materially differs. 
There is, however, something of relationship between 
the first two forms in this chronic class, the large granu- 
lar and the contracted granular kidney, and there is also 
some analogy between them and the pale, smooth kidney 
of acute disease. The deviation from healthy coll strue- 
tare is in the same direction in both. The epithelial - 
gland-cell degenerates alike in both. Fatty nuclei take 
the place of the isolated, well-defined nucleus, and tliere 
appears in both forms numerous compound granule cells, 
always evidence of deterioration in the nutrition of the 
textures. Thus far the analogy holds. But the structure 
of the bloodvessels, the small renal arteries, is materially 
changed in these chronic form.s; leas apparent, or alto- 
gether absent in the acute varieties. Moreover, the in- 
crease in the volume of the gland appears dependent on 
a greater development of the fibrous element in the large 
granular kidney; by the contraction of which the granu- 
lar contracted kidney ia supposed to result. 

These structural changes seem to depend on a slow 
d insidious defect in the nutrition of the kidney, some- 
times effected by such passive engorgement of the org:tn 
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as obstructive comlitious in tbe circulation through the 
heart or luiiga may bring about; sometimes by a general 
deterioration of the nutritive qualities of the blooil 
which may be caused by intemperance, by fevers, or by 
the local influences which generate ihetn, and various 
other causes already enumerated. These five forms, 
then, of albuminuria, three representing the stages of an 
acute process, and two of a chronic character are seve- 
rally to be traced to some form of blood contamination — 
fevers, struma, syphilis, alcohol, or the agency of cold 
and wet; and thus far they may be considered 'as va- 
rieties of the same morbid process; modified, however, 
by circumstances, perhaps, chiefly of idiosyncrasy. 

The two remaining forms, the amyloid or waxy kidney, 
and the atrophic gouty contracted kidney, have nothing 
in common, except that the structural changes in both 
originate in a material deposited by the bloodvessels, 
not only in the kidneys, but in other and remoter organs. 
Amyloid substance is not confined to the kidneys in 
cases in whiuh it infiltrates those organs; and in like 
manner the urate of soda, the parent of the nodular 
gouty kidney, is found in abundance in the fibro-cartila- 
giuous structures of the joints, and even elsewhere in 
those oases where it has brought about destruction of the 
renal organ. 

The amyloid degeneration of the kidney consists in 
the infiltration of the organ by a distinct and special pro- 
duct not confined to the kidneys, diB'used through other 
organs, and recognized by its reaction with a solution of 
iodine. In the atrophic gouty contracted kidney there 
is also a deposit from the blood in the fibrinous matrix, 
and tubular structures of an excrementilioua material; 
the urate of soda, which ordinarily is excreted with tlie 
urine, but which, when either in excess of what the rwvai. 
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can excrete, or unaccompanied by those ealines by which 
it is retained in aolution, exhibits a remarkable affinity 
for fibrous structures. When deposited in the kidneys 
it leads to loss of substance and of secreting power; as 
in the fibro-eartilaginous tiasues of the joints it leads to 
loss of structure and of motor power. In this respect, 
then, is seen at once the distinction between the atrophic 
gouty kidney and the contracted granular red kidney. 
This latter is frequently met with in gouty patients of 
broken-down constitution, and it is also found in indi- 
viduals exposed to, or suffering from, the contamination 
of lead, in whom gouty symptoms of greater or leas in- 
tensity have occurred. But then this contracted granular 
red kidney is as often found in those who have neither 
had gout nor suffered from lead or any other metallic 
impregnation : in patients in whom the renal degenera- 
tion cannot be traced to any well-marked or definite 
cause. The pre-existence of gout is, therefore, not essen- 
tial to the development of this particular form of renal 
degeneration, although the concurrence of gout with lead 
contamination by deteriorating the qualities of the blood 
and tissues may hasten or facilitate the structural changes 
going on iu the kidneys. 

The granular red kidney is, therefore, not essentially 
a gonty kidney. On the other band, from my point of 
view the atrophic, contracted, red nodular kidney is in its 
very essence gouty. It is never associated with any 
other morbid condition. Microscopically its structure is 
identical with what is seen in the remains of kidneys 
that have been the seat of calculous nephritis or pyelitis. 
The cortical substance is then seen condensed and the 
tubes flattened and most of them obliterated, and such as 
can be traced denuded of glandular epithelium. The 
origin of these diseases or forms of disease is a deposit 




C4CSE3 AND PATHOLOGY. ISo 

within the organ of aric acid, urates, or oxalate of lime, 
around which hj slow acfTetioo a calculus forma whicli 
works its passage towards the outlets of the kidney. If 
it be permanentty reuined within these or within the 
organ itself the renal structures eventually become atro- 
phied and condensed; and the reason why contraction 
does follow is, no doubt, from the permanently dilated 
or distended state of the organ from the retained urino- 
purulent fluid. But there is an example in the West- 
minster Hospital Museum of a kidney which was the 
seat of calculous pyelitis in which, from the escape of 
the calculus into the bladder, the cavity of the kidney 
was emptied of the purulent Ouid, and the once dilated 
pelvis and kidney ultimately contracted, shrivelled, and 
became dense, firm, and nodular, even tuberuuiar on ha 
surface. The microscopic appearances of this kidney 
were similar to those of the atrophic nodular kidney, in 
which urate of soda had been deposited in the elementary 
tissue of the organ. 




CHAPTER V. 
Chronic Albuminuria. 

SymptomSy Diagnosis^ and Treatment, 

The forms of renal disease brought together in this 
group have many points in common both as regards de- 
viations of structure as well as of symptoms, although 
in studying their origin they may be traced to very dif- 
ferent causes. In each there is alteration of structure in 
the bloodvessels, thickening of the arterial walls in two, 
infiltration of amyloid substance in one, and rigidity of 
the walls of another by atheromatous deposit in the 
middle coat. In this group, however, the symptoms in 
the early stage are more obscure, less significant than in 
the former. There is albuminous urine in all. Purulent 
urine in none. Diagnostic casts, more or less typical, are 
found in the urine of each. The aspect of the patient is 
prominently characteristic in each. There is not the ala- 
baster pallor of the acute form of albuminuria, but there 
is a sallow pallor — a yellowishness of the skin, con- 
trasting most strongly with the slight capillary injection 
on the cheeks, particularly of those previously addicted 
to habits of irregularity or intemperance. There is a 
pinched look in the features. The sprightly look of 
health and vivacity is gone, and the aspect, even to the 
least observant, is that of one of broken health. This 
is commonly present. It is worthy of observation, by 
way of contrast, that in more than one of the diseases 
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compriseJ in the former group, in which extensive dia- 
organization of the kidney may happen, aa in caluuious 
nephritis or pyelitis, that the countenance or aspect of 
the patient throughout does not deviate from the ordinary 
expression of health, so that a patient may go about with 
a calculus in the kidney, passing porulent urine" and yet 
the countenance fail to indicate anything of the patient's 
malady, or convey any idea that such an important organ 
is the seat of such disease. 

The fact is, that these, to a certain extent, may be re- 
garded as local diseases; while in the group now under 
consideration the kidneys are but the exponents of a 
general and wide-spread defect running through the en- 
tire organism. The kidneys occupy this prominent 
position because the urine excreted by these disordered 
organs becomes from the first altered in quality and con- 
tains in its sediment evidence of the decay going on. 
The excretion of no other organ can be thus closely 
watched. The kidneys thus convey the earliest and the 
most certain intelligence of the approaching decay. 
There is less variety in the general symptoms than is 
observed in the acute forms. 

Drop.sy, aa a symptom in the severiil forms of Bright'^ 
disease, may be expressed thus. In the acute form it is 
present from the first. In the chronic forms, in three, it 
appears in the course of their progress, not at the com- 
mencement; in one, the atrophied gouty kidney, it is 
either absent altogether, or exists only in a very trifling 
degree, and then only towards the termination. The 
amount or degree of dropsical effusion varies also with 
the form. It is most abundant and most diffused through 
all the internal organs, as well as the skin, in the acute 
(orin, Itis next most abundant in the large granular 
kidiii'y, parli;:ului'ly when ass-jcialed with huartand luii;^ 
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disease ; next in the amyloid variety. It Ih least 
granular, red, contracted kidney, and absent in the nodi 
lar or atropbied gouty kidney. The amount of albumen 
in the urine varies also with the form. It ia most in the 
large, smooth, and the granular kidney, and in the amy- 
loid fbrrfl ; it is intermediate in quantity in the contracted J 
granular kidney, and least in the atrophic gouty kidney. I 

The commencement or the starting point of thesa | 
several forms of chronic renal degeneration ia with diffi- 
culty fixed. Unlike the acute form, which commences 
with febrile disturbance, the transition from an ordinary 
state of health to one of failing energy ia imperceptible, 
and oftentimes unnotiued except through some accidental 
coincident. A slight cold, some bronchial catarrh, is 
marked by evidence of greater prostration than is at all 
commensurate with the local complaint. In professional 
life, or among those raised above the sphere of bodily 
labor, some mental strain or subject of business anxiety 
induces a degree of debility and exhaustion quite dis- 
proportionate to the event. In some, occasional embar- 
rassment in the breathing, in others a sense of fatigue 
and painful weariness afler the moat mwlerate exertion, 
in otliers a peculiar and persistent headache, indicates 
the insidious advance of these chronic, forms of degene- 
ration and decay. There is one symptom which is com- 
mon to all, and which is never absent — -it is the total loss 
of appetite and inclination for food, and this without any 
corresponding disorder of the stomach. 

These trifling and inexpressive symptoms are oflen 
passed by as insignificant; rest and tonics are thought 
sufScient for them. The state of the urine is often over- 
looked. It is perhaps not examined till some slight puf- 
finesa or oedema of the ankles and feet suggest the idea 
of dropj^y and renal disorder. It may be instruclive to J 

Li -^ 



SYMPTOMS, niAOSOSlS, ASD TREATMEXT. 189 

trace the earlier symptoms in typical cases of each ot 
these foar Tarieties of chronic albuminuria disease, select- 
iog them in the order in which they have been already 
placed according to their apparent cause or origin. 

I. Chboxic Gras0Lab Disease; Pre-exiso'iij b!ooj 
poii«n — tertain /rven, Ac. — The albamiaaria or chronic 
renal disturbance, which in contradistinction to the acute 
disorder which a pre-existing blood-poison, such as scar- 
let fever, enteric fever, or erysipelas occasionally devel- 
ops, declares itself very obscurely. CEdema ia not at 
first presenL There is little to be noticed beyond a 
general deterioration of the health which is often attri- 
buted to a slow convalescence. In some cases the interval 
between the subsidence of the fever and the symptoms of 
albuminuria is marked by complete convalescence and a 
return to the ordinary health ; when headache, i nappe- 
tency, and prostration without adequate cause may lead 
to a searching examination of all the organs, and then 
the urine is found albuminoos. The result or saquel of 
each cases will depend chiefly on the constitution of the 
individual; ia strumous children the disease may run 
into grannlar degeneration, and of course with a fatal ter- 
mination. A careful examination of the sediment in tho 
urine by the microscope will ordinarily determine this 
poinL If isolated blood-corpuscles, or casts containing 
blood-corpuscles, indicate recent engorgement or hyper- 
eemia of the kidneys, the albuminuria may be regarded 
aa arising from an acute process, and the prognosis will 
in the main be favorable. If on the other hand the castd 
are simply granular with resplendent nnclei, or there be a 
disproportion of granular or fatly eel! — imperfect or abor- 
tive epithelia — then the prospect of recovery is remote. 
In young people the headache is sometimes a {^iromtDf 
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symptom, aad majbe fullowed by an epileptiform attack, 
which, however slight the convulsive paroxysm may be, 
is always to be regarded as a most unfavorable sign. If 
the urine coniainfi evidence of recent engorgement of the 
kidney, the treatment siiould be in principle identical 
with that adopted in the acute disease. 

If the diagnosis recognizes the chronic form leading to 
granular degeneration, the remedial measures should 
include hot-air baths occasionally; a well-selected nutri- 
tious diet combined with appropriate preparations of 
steel; moderate exercise, avoiding all exposure to cold 
and wet, or inclement weather, and the body should be 
clothed in flannel. 

In all these cases of chronic reual degeneration, par- 
ticularly those traced to pre-existing' blood or fever 
poison, the most hopeful road to relief is found in placing 
the patient in a pure and bracing atmosphere; either by 
the seaside, or in some elevated locality where the air is 
dry and invigorating. It is in such cases that a long sea 
voyage to a temperate ulimate has been found so benefi- ' 
cial. I 

In this class of cases, traced to whatever caose, the , 
living in and breathing a pure exhilarating air is most " i 
essential. Without this aid all other remedies are com- 
paratively powerless. The part which the respiratory 
process plays in these disorders, or rather the part which j 
the absorbed oxygen performs is, I think, not recognized 
sufficiently. 

In these forms of chronic albuminuria the blood is im- 
poverished; the blood- corpuscles deficient; the aspect 
tells it, analysis proves it. Effete material collects and 
accumulates, or is unoxidized in the ti.ssues — and this not 
because there is any mechanical or pathological impedi- 
ment to the entrance of air to the blood in the lungs, ua 
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might be the caae in bronchitis, emphysema, and tubercle 
— but because a portion of the blood-eorpuscles have be- 
come so deteriorated in their essentia! vital property of 
oxygen carriers, that material deposited from the blood 
remains unoxidized, or incapable of being broken up 
into products capable of excretion and removal. 

Fatty and granular degeneration of important excre- 
tory gland-cells is the result; and this decay, or descent 
in the scale of vital energy, can only be compensated for, 
or removed, by a treatment which, whileit aims through 
nutrition and steel to supply a more vigorous blood- 
forming power, will also, through the agency of an ex- 
hilarating atmosphere, enable the fresh-formed blood- 
corpuscles to assist in the process of oxidizing the (eflfete) 
fatty products of previous disease. 

We know how large the capacity of the blood is for 
oxygen, for while 100 volumes of water at ordinary 
temperatures and pressures will absorb only 2'97 vol- 
umes of oxygen, the same quantity of blood will absorb 
from 17 to 20 volumes of the gas. Moreover, it appears 
that the blood-corpuscles possess very peculiar relations to 
ozone, absorbing it with considerable energy and parting 
with it with equal facility, acting apparently and pre- 
eminently as ozone carriers.' 

From observations made on several cases of chronic 
albuminuria, which have been placed under circum- 
stances favorable for breathing and inhaling air charged 
with ozone, I am disposed to place great reliance on pure 
air in the management and treatment of these cases. 

A sea voyage of some duration is often remarkable in 
its retarding agency to the onward progress of renal de- 
generation. A residence by the seaside, if accompaiiied 

' Carjieuter'a "Ph^sldog/," edited b/ H. Fairer, p. 17S. 
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by habits of early rising and exposure to the influence < 
the morning air, is often attended with the best result 
The only care necessary is to avoid the damp chills < 
evening. The whole body should be clothed in flannel 
if the patient's strength permit, he should endeavor to h 
out half or even a quarter of an hour before breakfas 
After that meal, at least an hour, or even more if th 
condition of the patient permits, before noon, should b 
in fine weather spent abroad, A carriage airing wi 
suffice to those whose means permit, or whose bodil 
strength does not allow of walking. The afternoon ma 
be spent in any way conducive to the pleasure and amus< 
ment of the patient ; avoiding, however, all publi 
assemblies, or gatherings of crowds in ill-ventilate 
rooms or theatres. 

The mineral waters best adapted for these cases ai 
those of a chalybeate character ; and a residence of som 
weeks at Vichy, Pyrmont, Schwalback, or Spa, all < 
which have ferruginous springs, is oftentimes followed b 
very satisfactory results, and will be found most advat 
tageous in those cases of chronic albuminuria traced t 
preexisting blood poison. 

It may be well to remark here, that it is in this claj 
of case that albumen often continues so persistently i 
tlie urine. I have notes of several cases in which tl 
urine contained a trace of albumen five years after tl: 
contamination of the system with the poison of diphtheri 
The health in this long period had been uninterrupted! 
good. One gentleman continues the duties of an a 
duous profession without stint or reluctance. Anoth< 
has married and has two, if not three, remarkably health 
scions. 

The albumen in these cases of persistence usually ui 
dergoes a remarkable modification ; its chemical reactioi 
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diiTer from ordinary albumen, and cliemists apply to tlie 
mollified albumen the term Albuminoae. 

Under tbe head of Albuminose, in the third part, this 
aubject will be more fully discussed. 

II. Chronic Gbanulak Disease as-wciated with heart 
or lung disease. — Valvular disease of the heart with more 
or less hypertrophy, chronic bronchitis, and emphysema, 
— these are the cardiac and pulmonary disorders which 
are the leading precursors of cardiac and pulmonary 
dropsy, with subsequentgranulardegenerationof the kid- 
neys. Il is not necessary for the present purpose to de- 
scribe the cardiac or pulmonary symptoms which precede 
the appearance of dropsy. Suffice that a patient long, 
perhaps for years, a aull'erer from chronic bronchitis, with 
probably more or less of emphysema, or who has long had 
a damaged heart — a systolic murmur, mitral or aortic, 
slowly shows symptoms of increasing debility. The 
ankles swell towards evening; the swelling disappears 
after a night's rest; week after week, with attacks of 
dyspncna oi' increasing frequency and cough of more than 
usual severity, the anasarca of the lower limbs slowly 
rises higher, perhaps to the knees. The urine becomes 
scanty, dark colored, and deposits copiously reddish or 
pink lithates. It is examined for albumen, and none 
found, or only a trace. Progressively, however, as the 
dropsy increases, tbe urine, still scanty and deficient, 
becomes more albuminous. Casts may now be seen in 
the sediment. They are chiefly hyaline or slightly granu- 
lar ; a few modified epithelial cells may occur in the casta, 
but many are isolated. There is usually no change in 
the character 6f the sediment throughout. The dropi^y 
may by remedial measures be temporarily reduced and 
some relief given. Bui, nolwilli-standing, the progress 
17 



104 CHKOSIC ALBUMISURI. 



towards a fatal termination continnea uiicheckefl, aix 
patient usually fluceumba to increasing difficulties in the 
respiration, pulmonary cedema, with serous inliltralion 
into the air-passages, being for tbe most part the pre- 
cursor of death. But chronic bronchitis, emphysema, 
and rheumatic endo-carditis, although the parent of some 
cases of cardiac dropsy with attendant renal degeneration, 
are by no means exclusively so. Many cases of dropsy 
commencing in embarrassment in the moving power of 
the heart are unconnected with any valvular defect. The 
organ becomes defective in power, flabby and fatty in 
structure, although increased in volume in the form of 
hypertrophy so constantly associated with renal degene- 
ration. Probably the blood is the starting point in the 
series of pathological conditions which follow. The heart 
labors to drive an imperfect fluid through capillaries 
offering obstruction to its passage.' The heart increases 
in volume, but not in power, aud eventually its unequal 
action permits passive congestive conditions, which in 
such organs as the kidneys do not sufl'er disturbance in 
the current of blood through them without giving signs 
of altered function and eventually altered structure. A 
large proportion of cases of this description owe their 
origin to the ill-timed use of alcoholic stimuli. I say 
ill-timed, for in many there has been no excessive use of 
stimulants. Publicans and those engaged in the spirit 
trade furnish many examples of this class of disease. 

The Orantilar conCracteU Kiduf-y. — In the same insidious 
manner commences that form of renal disease which 
usually terminates in the granular contracted kidney, the 
cirrhotic kidney of Harley. In some cases the disease la 
associated with gout, in otliers both with gout, and load 

' See " Med.-Chir. Traus.," tol. li., a paper by Dr. Geoi'ge Jolinson. 



id tbe ] 



SYMPTOMS, DIAOWOSIS, AND TREATMENT. 195 

poisoning, while in others there ia neither gout, Bor lead, 
nor intemperance, nor aay aderjuate canae to explain the 
category of symptoms which slowly and progreaaively 
advanue to a latal termination. 

The starting point cannot be fixed. The health slowly 
"breaks, fatigue is easily induced, and the failure in phy- 
sical power ia often associated with chronic wandering 
pains, called rheumatic ; dyspncea occurs on trifling exer- 
tion ; the ascent of a few steps causes trouble. There 
may be chronic cough, with a wheezing respiration, 
aggravated by the slightest catarrh. There is complete 
inappetency. There is frequency of micturition, with an 
abundant flow of urine, which is more or less albuminous ; 
it is pale, of low specific gravity rarely above 1012, often 
1005—1008. 

At first the amount of albumen is very small, often only 
a trace. Tliia will vary very much as the disease ad- 
vances, but the proportion of albumen is never very large. 
Headache of peculiar type often occurs. In many cases 
these head symptoms are the precursors, sometimes of 
partial and temporary paralysis, facial, or sometimes of 
convulsive attacks of an epileptiform character, dizziness 
of vision, opacity of the lens, and fatty aspects of the 
retina. 

This class of case advances onwards with uncertain 
speed. In some the dropsy amounts to no more than 
cedema of the ankles; in others, there is not even that, 
but this will greatly depend on complication. With 
liver disease there may be ascites. Embarrassment in 
the action ofthe heart may occur, and the dropsy will 
then become more dift'used. Otherwise the dropsical 
symptoms do not take a prominent place. Symptoms in 
reference to the nervous system are very characteristic. 
Apoplectic seizures sometimes occur, but hemipiegie 
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attacks unconnected with cerebral hemorrliage are not 
unfrequent; they are often transient, and very limited, 
may be only facial, may be the upper extremity only, 
the extent of motor and sensitive defect being but mode- 
rale. 

Aa the latter end approaches, the nervous system pre- 
sents oftentime'^ anomalous conditions, simulating various 
forms of brain disease, ■ 

Deiirium, which may be mistaken for meningitis; 
coma, alternating with convulsive movements, suggest- 
ing cerebral hemorrhage, and these symptoms may sub- 
side and reappear in the most conflicting manner. 

The urine throughout this disease is noted for its 
abundance. The scanty proportion of albumen in some, 
the greater amount in others. The uric acid occasion- 
oily varies, and it may be associated with urates now and 
then ; but this is also a varying symptom. But there is 
one unvarying quality of the urine throughout, and 
attending every case of this form. It is the deficiency 
of the urea. Tliis excrementitious product ia retained 
within the blood, and from its supposed decomposition 
in that fluid poisons the nervous centre, and develops 
the anomalous symptom of the so-called urcemic poison- 

The sufferers from this form of renal degeneration are 
of no particular class or calling. It may be seen among 
the wealthiest as among the poorest. It may be earned 
by intemperance, or by irregularity of life; excesses of 
any kind may predispose to it. Among the working 
classes the absorption of lead into the system is a fore- 
runner; and if gout, or the gouty condition of blood bo 

I See in Pnrt Il[. under Uiu aeelion Ciratin, anoLlicr inttrprplalion 
or the tlieory of urmuia. 
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grafted on that metallic absorption, the iliaease is the 
more likely to be strongly pronounced. 

In some constitutions, particularly if given to a luxu- 
rious anJ inactive liTe, in whom gout has lurked, but not 
very loudly proclaimed itself, and in whom the health 
slowly breaks, this form of degeneration is not unfre- 
quent. 

But in other cases this variety of granular degenera- 
tion can be traced or assigned to no other cause than 
either a natural or premature decay. 

The organism has reached the limits of its vital acti- 
vity, and following the law pertaining to all organized 
structure, decay commences with the decreasing vital ac- 
tivity necessary for the continuance and maintenance of 
life; and aa the signs of this diminishing activity differ 
in each individual as to the period of life at which they 
are manifested, so also ia there a difference as to the 
organ or organs which first announce the commcnue- 
ment of this decline. 

In many this degeneration is premature, from a variety 
of causes, hereditary in some, acquired in others. While 
in a few the signs of this decay declare themselves only 
with advancing years, and after a life of healtby activity 
the boundary line of three score years and ten may be 
reached before the indications of renal degeneration be- 
come apparent; it is, therefore, in such cases more con- 
sistent with an enlightened pathology lo consider this 
degeneration aa but the expression of a natural law, rather 
than that of a superinduced disease. 

Treatment, — The treatment of these cases of chronic 
albuminuria from the causes assigned is purely palliative. 
Decay baa insidiously set in, and it is very rare to see it 
arrested. Its onward progress may be cheeked ; it may 
be retarded, but it cannot be averted, 
17* 
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The pdwer of the digestive organs must be carefully 
sLudietl, Nutrition must be considered of paramount 
importance. 

Ferruginous tonics are of great use. A few drops of 
the percbloride of iron taken in seltzer water maken a 
factitious chalybeate of great value. 

The gouty condition when present ia best treated by 
the citrate of lithia; all lowering remedies, as prepara- 
tions of colchicum, should be avoided. If purgatives are 
needed the potash salts are preferable. If hepatic symp- 
toms suggest mercurials, the sulphate of potash and 
rhubarb should be giveu ia preference. 

The observations previously made on the indueiice of 
change of air are equaJly applicable in these cases. 

III. The Amyloid Foaa. — Symptoms. — It not unfre- 
quently happens, particularly in hospital practice, that 
the surgeon requests the opinion of the physiuian on 
the condition of a patient who is suffering from caries or 
necrosis, or perhaps some form of strumous or syphilitic 
ulceration, or other form of wasting disease, with the 
object of ascertaining if there be any lurking constitu- 
tional condition, tubercle or otherwise, which may forbid, 
or render more than UMually hazardous, the operation he 
may contemplate for the relief of the patient. 

To take a typical case. The urine is examined and is 
found moderately albuminous. It has a specific gravity 
of 1005, or a little above. It is clear and of pale lemon 
yellow. The sediment is scanty, but in it may be seen 
a few hyaline casts, in addition to others of the same 
character, but having dispersed through them a distinct 
collection of fat drops. The aspect of the patient is pale 
and antemic, and there may be some superficial a 
'he patient says he passes a great deal 
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lias done so fur a long time past, and that he reqaires to 
paaa it very frequsDtly. There has been a great amoiiTit 
of bodily debility. Such a case is typical uf the amyloid 
form of renal disease,' and is quite unfit to run the risks 
of a capital operation. 

In other cases the patient may not be at the time 
Biilt'ering from evidence of struma or syphilis, but there 
may be such in his history, or he may have served in a 
tropieal climate and been the victim of dysentery, for 
which be has been invalided, and whose health has not 
been benefited by his return to England, He loses 
what little strength or power he may have recovered; 
his feet begin to swell ; he paasca urine in increased 
quantities; there is great thirst, and I have known dia- 
betes suspected. The urine is examined. It is of low 
specific gravity, with a ecaoty sediment, in which the 
same type of cast is seen as has been just described. 
Other organs are the seat of this form of degeneration, 
and evidence of which is scarcely ever wanting in the 
liver, spleen, and the bloodvessels of the intestinal canal 
after death. 

Treatment. — The treatment of these oases of amyloid 
disease may be summed up in a very few words. Nnlri- 
tiou and steel are the chief agents. To a certain extent 
some modification of this may be required by the special 
complications of any individual case. A strumous pa- 
tient with evidence of tuberculous taint may be benefited 
by cod-liver oil and iron in the form of the phosphate 
and iodide. If a syphilitic condition taints the constitu- 
tion the iodides may be preferred, particularly those of 
iron, with the iodide of potassium. 

' Tills oonneotion between siit»oedent ezhBastiiig ititeases and 
■myloid degmierBtion hw lieeii anLioossfully Iraosd by Dr. Oruingnr 
Sltwurt, Dr. Wilba, and Dr. Di^kinsou. 



200 CHRONIC AT.BUM1NURIA. 

Dr. Grainger Stewart speaks confidently of the value 
of strychnia in this gastric and intestinal complicatioi 
which manifest themselves in the form of disease. lie 
advocates the employment of the liquor strychnia of the 
pharmacopceia in five or ten minim doses, and thinks it 
givea tone and vigor to the digestive function. 

The diarrhoea is a symptom which forces itself most 
prominently on the attention of the physician, and ol'tea 
baffles every suggestion or remedy which may be ad- 
vised. Astringtintg, opiates, lead are all given with but 
a temporary check to this exhausting drain. More is to 
be obtained by a strictly enforced diet. Confining the 
patient to a farinaceous form, in which rice, sago, arrow- 
root, with milk, are the chief ingredients, is followed by 
great abatement of the irritable state of the bowels. 



IV. The Atrophic, Nodular Contracted Gouty 
Kidney. — The symptoms of this type of renal disorder 
(lilfer in very trifling matters from those which are ob- 
served to bo significant of the contracted cirrhotic kid- 
ney. It has been already observed of the latter that 
gout seems to be one of the predisposing causes of that 
form ; but it is also seen that it is not exclusively so. It 
would seem that gout and lead and alcohol, separately or 
conjoined, may influence the nutrition or healthy con- 
dition of the blood, which seems to be the parent of that 
and many other forms of degeneration. But in the true 
gouty, contracted nodular kidney the starting point ap- 
pears to my observation to be in the kitlney or kidneys 
themselves. For it must be recollected that this atrophy 
often prevails in one kidney more than the otiier. They 
are very rarely equally affected; and in the hi. story of 
those cases it is generally found that tiie patient has at 
^ome antecedent period suO'ered from gouty nephritis, 
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Band or gravel. Often there lias been at some time or 
oilier hematuria. 

Tliia kind of kidney is found only in those who have 
either auSered unmistakably from gqut, with gouty con- 
cretions, or who have suftered from gravel, &c. The 
nature of the change of structure has been already de- 
scribed. The'symploma of this form have at first no- 
thing at all specially aignificanl. Agouty individual, one 
who has deposits in his handa or feet, and who has been 
the subject of hEeraaturia, Hthiasis, or gravel, perhaps 
three parts of his life, loses appetite, fails perceptibly in 
physical power, makes abundant urine, of low specific 
gravity, with defiuieocy of urea, but with excess of uric 
acid probably, and containing a small quantity of albu- 
men, only sufficient, perhaps, to say that it is albuminous. 

The sediment from this urine is very small, and con- 
sists chiefly of mucous corpuscles, with either uric acid, 
or mostly with a few crystals of oxalate of lime, and 
with these may be seen some very delicate small-sized 
hyaline casts. They are rarely accompanied by any 
granules or cells. I have occasionally seen, however, the 
casts slightly granular, and in its darker portion a crystal 
or two of uric acid, or of oxalate of lime, or soma 
rounded spherical bodies, looking like urate of soda. 
These conditions, when present, are diagnostic of this 
gouty kidney. 

The health and power of those with such urine may 
slowly yield. It is remarkable how protracted such 
cases may be. If the patient be surrounded by home 
comforts, and can have rest and quietude, a very long 
time may pass without any visible change for the worse. 
A capricious appetite, some form of gouty indigestion, 
flatulence, heartburn^ palpitation and flutteringa in the 
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action of the heart, may be among the occasional dis- 
orders noted. 

Then there may be headache with giddiness, and now 
and then temporary confusion of thought or embarrass- 
ment of memory — possibly of speech. Transient hemi" 
plegia may occur; and other symptoms referable to the 
nervous centre may from time to time suggest the prog- 
nosis of apoplexy, cerebral softening, or effusion into the 
ventricular cavities. And in this direction the fatal ter- 
mination most usually approaches. 

The arterial structures within the brain are in most of 
these cases the site of atheromatous opacity or rigidityT 
and apoplectic seizures or cerebral hemorrhage are the 
usual sequel to this form of disease. 

Treatment. — There is nothing special in the treatment 
of these cases. So far as the gouty constitution is in- 
volved, the general principles which govern the treat- 
ment of that diathesis must be observed here. The fre- 
quent desire to micturate may be to some extent mode- 
rated by small doses of the benzoate of ammonia with the 
citrate of lithia, or half-drachm doses of the camphorated 
tincture of opium may be taken with advantage at bed- 
time, with bicarbonate of potash and lepion juice. It is 
unadvisable, if it were possible, to lessen the activity of 
the kidneys so far as the quality of an aqueous urine 
passing through them is concerned, for this activity of 
function keeps the tubes washed out, and prevents the 
deposit within them of urates or oxalates. 

The diet, and particularly the liquids taken, should be 
so chosen as to prevent the least tendency to the increase 
* of uric acid and the urates. The secretions from the 
bowels should be watched. Warm purgatives may be 
given with advantage when torpor or sluggish action 
betoken some inactivity in the functions of the liver. 
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The kind of wine or stimulants, as well as the amount. 

must depend greatly on tlia habits of the individual. 
Hock ia a very good wine for such patients. 

Renal Cysts. — Oyntic degeneration; Mydro-nephrosis. — 
Renal cysts are of frequent occurrence in kidneys which 
are otherwise healthy. They are frequent in extreme 
old age. They are frequent also in certain forms of renal 
disease, particulaily in the two forms of granular de- 
generation, the fatty granular, as well as the contracted 
granular kidney ; perhaps more frequently in the latter 
— certainly more numerously. They vary in size from 
a mere microscopic object, detected only by that aid, 
through sizes from the minutest point visible to the naked 
eye, to cavities as large as peas, or even larger. A dis- 
tinction has been made between the so-called microscopic 
cysts and the larger cystic formations. The larger ones 
are more frequently associated with healthy structures, 
the smaller microscopical ones with granular degene- 
ration. Their origin and mode of formation has long 
been a matter of doubt and inquiry. They are of great 
pathological interest. But in a clinical point of view 
they are of less significance, for they cannot be deter- 
mined during life, as they give rise to no symptom by 
which their presence can be recognized. This remark 
does not apply to certain cystic deveiopmonts of very 
large capacity which are sometimes met with in early 
life constituting the condition called hydro- nephrosis, and 
which is occasionally met with in adult life. These are, 
however, disordered conditions appended to the kidneys, 
and not always exclusively developed within the organ. 

These microscopic cysts, as well as cystic tumors or 
cavities of larger dimensions existing in the parenchyma 
of the kidney, are not only not recognizable during life, 
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but a great diversity of opinion exists as to the mann^ 
and source of their formation. Some pathologists ha^ 
supposed them to be dilated Malpighian corpuscle 
others that they are dilated uriniferous tubes. Mr. Simc 
conceived them to be formed out of the epithelial el 
ment, and that more or less of interstitial cvstic develo 
ment was the precursor or essential antecedent to i\ 
contracted kidney. He conceives the smaller cysts to 1 
simple nucleated cells, of the same size, probably, as t\ 
ordinary epithelial gland-cells of the tubes. From thei 
cells, however, they are distinguished by their defini 
outlines and the transparent fluid within them. He thinl 
the germs out of which they may be formed migl 
equally belong to epithelial development ; so that, accorc 
ing to varying influences, healthy gland-cells might gro 
on these fluid-holding cysts.^ When these cysts ai 
abundant they seem to occupy the place of the tubes, an 
they are often so numerous as to give to the cortical po 
tion of the gland, when a section is made, the appearanc 
of a collection of minute fovea or cuplike cavities. M 
Simon thinks that if this new development could be su< 
denly subtracted from the volume of the kidney, if tl 
cysts should have their fluid contents removed by al 
sorption, how great a shrinking or contraction of stru< 
ture must follow. The kidney would be reduced to 
third or less of its former dimensions, and he imagine 
that if the flaid contents of these cysts should be n 
moved, the result would be the falling together of it 
textures into a dense and comparatively smaller con 
pass. The cause of the shrinking or contraction of tt 
kidney is, therefore, traced to the removal by absorptio 
of the contents of these cysts, and the eontracted granuU 

• " Med.-Chii. Trails.," vol. xxx. 1847. 
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red kidney is but a form or stage of cystic degeneration. 
Mr, Simon doubted wbether the interatitial efl'uaion of 
lymph exercised any effect on the subsequent contraction 
of tbe kidney. These views, both of the origin and mode 
of development of renal cysts, as well as the ulterior 
changes produced io the organs in which they are formed, 
are not in accordance with more recent researclies. 

It has already been stated that the contracted kidney 
is now generally believed to arise from the shrinking of 
the fibrinous material, which a chronic or subacute in- 
flammatory process has poured out, and is, therefore, in 
no way connected with the removal or emptying of the 
fluid contents of these renal cysts. 

Bokitansky's opinion of the origin and mode of forma- 
tion of these renal cysta is somewhat different, lie con- 
ceives them to be developed from an elementary granule, 
out of which the nucleus arises, and this nucleus even- 
tually grows or dilates into the cyst. These cysts, he 
says, are filled with granulated nuclei, and occasionally 
with spherical or polyhedral cells. Dr. Bristowe has 
contributed some excellent observations on these micro- 
scopic cysta,' and a very minute account of their struc- 
ture and a well-executed drawing of their appearance 
will be found in the volurfle quoted below. Upon the 
origin of these cysts he admits that he can throw but 
little light. lie thinks it, however, certain that they are 
developed in some way or other in connection with the 
renal tubes. 

These microscopic cysta are found in greatest abun- 
dance in atrophied kidneys. They are comparatively 
rare in those kidneys in which larger serous cysts exist. 

' " Tnna. Palli, Soc.," vol. ix. p. 309, 
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In the best marked specimens of the large cystic disease 
Dr. Bristowe says the microscopic cysts were not present. 

Wherever these cysts have been abundant the urinife- 
rous tubes were seen atrophied, and either deficient or 
invisible ; so that the microscopic cysts and tubes may 
be said to exist in an inverse proportion to one another. 
He thinks, moreover, that the development of these cysts 
is intimately connected with the atrophy and disappear- 
ance of the renal tubes, and it may be fairly assumed 
that these cysts are the result not the cause of the atrophy. 
Still the question has yet to be solved how and why they 
are produced in connection with the wasting and disap- 
appearance of these uriniferous canals. 

Congenital cystic disease, — This may be considered as a 
malformation, or at least a pathological morphosis. 

In the " Pathological Transactions" for 1848-49 there 
is a description by Dr. Lever of these exceptional con- 
ditions of development. Dr. Robert's work " On Urinary 
and Renal Diseases" may be consulted for further infor- 
mation on this subject. 
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THE UKINE, 

ITS CLINICAL SIGNIFICANCE. 



Feom a clinical point of view it is scare 
over-estimate the value of the iniHcationa which ure to be 
obtained in many forms of disease by a skilful exami- 
nation of the urine. There is no excretion which, if 
properly investigated, can tell so much or so truly. Mor- 
bid derangements in any of the chief centres of life, the 
nervous, the circulatory, or the nutritive, are attended by 
expressive alterationa in some of the qualities of tliiu 
important excretion. It must not be supposed that a 
simple qualitative examination of the urine only can lead 
up to an accurate diagnosis of the seat or nature of the 
disease. But let the symptoms be taken collectively, 
subjective and objective, and add to them the results of 
a qualitative or, if necessary, quantitative analysis of the 
urine, and a more accurate diagnosis will be obtained 
than can be expected without the aid of such an exami- 
nation. Doubtless there are many disorders, functional 
as well as organic, in which the urine will aftbrd no direct 
information. Nevertheless, its negative condition, that 
is, the absence of any indication of disorder in it, will be 
of importance in coming to a right conclusion, and espe- 
cially in those cases in which our judgmeut is governed 
by the process of eliminating from consideration all 
those functions which offer negative or healthy conditions. 
18* 
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Thus, in a case of delirium tremens or otlier form of 
nervons diaturbnnce, a natural or healthy state of the 
urine would lead to a very different opinion and prognosis 
to that which would be augp;esled if an excess of phos- 
phate of lime were found in it. 

The subject of the urine in its physiological and patho- 
logical relations has been so exhaostively treated of late 
years, both by foreign and native investigation, and par- 
ticularly in this country by Dr. Parkes, Dr. Thiidichum, 
Dr. Roberts, Dr. Beale, and others, that it might be sup- 
posed a work of supererogation to introduce the subject 
here. But the present work is addressed chiefly to stu- 
dents and young practitioners, with the single object of 
promoting their clinical knowledge of renal disease; and 
to omit a description of those qualities of the urine which 
are significant of renal disturbance would have deprived 
the work of a large portion of its proposed utility. 

In the former part, under the head of the different 
renal disorders, the qualities of the urine have been stated 
in general terms ; but there was no fitting place in that 
part of the work for a special description of the best and 
easiest methods, for clinical purposes, for examining and 
determining the qualities of the urine as a guide to diag- , 
nosis. 

In passing in review the altered conditions of this 
excretion, I propose to limit myself to those chiefly whicli- 
are significant of renal disease; and I venture to think 
that, for practical clinical purposes, the following ar- 
rangement will be found most useful. It cannot be too 
forcibly impressed on the student and young practitioner 
tliat it is not from one quality or from the presence of a 
single ingredient foreign to its healthy state, that a correct 
judgment is formed. It is by comparing the deviation 
found with the condition of the patient coincident there- 
with which constitutes the basis of our diagnosis. 
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Thus the presence of albumen in any given example 
urine tells but little as an isolated fact. But taken 
with the circumstances under which it makes its appear- 
ance and in conjunction with some other qualities of the 
urine with which it may bo associated, it then becomes 
most significant, and leads to a correct estimate of the 
disease. Thus albumen may be associated with blood- 
eorpuscles, or with pus-corpuscles, or it may be quite 
independent of either. Whenever blood is present, or 
whenever pus ia present, albumen will be present also. 
But blood may be significant of a great variety of dis- 
orders, both of the kidneys as well as of the urinary 
outlets ; pus may also be the index of both renal, vesical, 
and urethral disorder, and albumen existing alone may 
also indicate renal disorders of a different pathological 
type. 

To relieve the student from some of the difficulties 
which he may find on the threshold of this important 
branch of clinical training, I propose to place in succes- 
sion all those properties of the urine, physical, chemical, 
or morphological, which are sigaificanl of renal disease. 
Only those chemical processes will be described which 
are capable of being practised on the library table of tlie 
practitioner. The physical qualities will be taken first, 
as the color, odor, specific gravity, and quantity. The 
chemical properties, or those which are determined by 
some simple chemical process, -will be placed ntxt in 
order; and, lastly, the morphological or urines contaiu- 
ing organic forms demonstrated by the microscope. 

By reference to such a systematic arrangement of the 
several properties of the urine which are significant or 
otherwise of renal disease, the young practitioner will 
acquire greater facilities in diagnosis in these renal dis- 
orders, and will learn to place the indications of the urine 
in their true relation to any given form of disease. 
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Properties of the Urine, Physical, Chemical, and 
Morphological, significant or otherwise of 
Eenal Disease, and of Clinical importance. 

Physical Properties. — Color — Odor — Fetid — Am- 
moniacal or Aromatic — Clearness or Turbidity — Specific 
Gravity — Quantity — Frequency of Micturition, 

PHYSICAL 
PROPERTY. 

Cohr, The range of color in healthy urine extends 
from pale straw, or lemon yellow, through va- 
rious degrees of yellow of the sienna tone to a 
tint as dark as burnt sienna or brown sherry. 

After strong exercise, or any great increase 

of perspiration, the urine will be deficient in 

water, while the urea, and urates, and uraema- 

•tin, are increased, and the color becomes deeper 

in consequence. 

It might be presumed that every student 
would be acquainted with this range of color 
of healthy urine; yet I have often found stu- 
• dents quite incapable of giving such a descrip- 
tion of the different tones of color observed in 
healthy urine, and I accordingly repeat it here 
as a standard of comparison to start from. 

Chemists are unanimous in their opinion 
that the special color of the urine is derived 
from the coloring matter or haematine of the 
blood. 
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For tiiis coloring matter of the urine the 
name of urffimatioe is proposed by Dr. ThuJi- 
chum. It corresponds to the urophatine of 
ITeller; and urozantliin, uro-erjthrine, and ur- 
rliodioe, are terms implying that the coloring 
matter is yellow, rosy red, or red from some 
pathological cause. 

The depth and tone of color varies mnch 
even in health, ranging from a pale lemon or 
amber yellow to a tint of burnt sienna tone. 
This depends solely on dilution or concentra- 
tion of the urine by diluents, exercise, tempe- 
rature, and food. 

Many disordered states of the system are, 
however, marked by great variations in the 
color of the urine, and for clinical purposes 
the following list of deviations of color, with 
the disease with which that alteration of color 
is connected, may be found useful. It must 
be remembered, however, the color of the urine' 
will be governed either by the dilution or con- 
centration of the urajmatine or by the presence 
of other coloring matters derived from other 
sources, as when either bile pigment is present 
or when the hramatin of the blood is directly 
admixed with the urine. 

Interesting sa is this subject both in a chemi- 
cal or pathological point of view, it is of subor- 
dinate importance in a clinical sense. The color 
of the urine taken alone will tell as little as the 
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PHTSICAL 
PROPERTY. 



Color, specific gravity taken alone ; but, as many dis- 
— eases exhibit in the urine very characteristic 
qualities of color, and to the experienced eye 
aflford a certain clue to the probable nature of 
the disorder, and facilitate the necessary exa- 
mination into the several disordered functions, 
a list of the various gradations and quality of 
color with the disease of which it is the proba- 
ble index is here inserted. 

For further information on the subject of 
the coloring matter of the urine in health and 
disease the works of Dr. Parkes and of Dr. 
Thudichum may be consulted with advantage. 

Nearly In hysteria, spanaeinia, chlorosis. 
Colorless, 

Very pale Not inconsistent with health ; in cold weather 
lemon, or after diluents; in infancy; in chronic gran u- 
straWf or lar degeneration ; in the atrophic contracted 
gamboge gouty kidney ; in amyloid of the kidney. 
yellow. 

Lemon In diabetes. 
yellow to a . 
rata sienna 
tint. 

Amber In health, the range depending on dilution 
yellow or concentration by temperature, diluents, ex- 
ranging ercise or nitrogenous food. 
through 
raw sienna 
yellow to 
joale burnt 
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PHYSICAl. 
PROPERTY. 

Color, 

Burnt la fevers and inflammatory diseases gene- 
sienna. rally, with more or less deposit of urates on 
cooling. 

The deep color of the urine, in ague, called 
by Simon Uro-erythrine, is due to the forma- 
tion of purpurin, an oxidized product of uric 
acid, and hence the pink color of the urates, 
&c. 

Greenish Early stage of scarlatinal dropsy, and in 
yellow, some cases of acute morbus Brightii, from ad- 
dirty ye}- mixture of haematin in small quantity always 
foti;,5mo&y. indicative of renal disease; also in the recur- 
ring inflammatory congestions of chronic 
granular and amyloid disease. 

Olive yel- In jaundice and organic disease of the liver 
Zot/;^oc?ari presence of bile pigment and bile acid. 

olive yel- 
low or olive 
brown, 

Beddishor In all diseases of the kidney in which haema- 

pinkishy turia occurs ; nephritis ; acute morbus Brightii; 

or rosy early stage of calculus of the kidney ; in gravel 

. yellow, occasionally ; in gouty nephritis ; in the early 

stage of tubercle of the kidney. 

Deephurnt In fevers of all kinds, especially rheumatic 

sienna or fever; in all inflammatory diseases. 
reddish 

brown. 
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PHYSICAL 
PROPERTY. 

Cohr. 

Bedf light In all hemorrhages from the kidneys, injury 
redfpiiik' to the loins, penetrating wounds, scarlatinal 
ishredfto dropsy, acute morbus Brightii, in gouty ne- 
brown or phritis, in calculus of the kidney, early stage. 
even pur- 
plish red. 

The latter deeper tones are especially present 
in the haematuria from cancer and in polypus 
• of the bladder, color proportioned to the quan- 
tity of blood present. 

Other coloring matters are occasionally 
found — of these, indican, according to Dr. 
Parkes, may be contained in healthy urine. 
Indican and uric acid are found together, and 
they appear to have some relation to each 
other. 

I have more than once found indigo in albu- 
minous urine. On boiling, the albumen is 
abundantly coagulated ; on adding a drop or 
two of nitric acid, instead of the slight redden- 
ing which is usual from the oxidation of the 
uric acid present, a deep blue color is developed, 
Its true significance is nqt known. In the 
cases in which I have found it associated with 
albumen and morbus Brightii the resuli was 
fatal. 

Brownish This color is derived from hoematin, and 
bhck implies the presence of blood from the kidneys. 

{Melano- It is said that tar and creosote taken internally 
urine,) will produce black urine. 
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I Aroi 



Ammo- 
niacal. 



The smell of the urine in health ia very 
characteristic — -it is like nothing else — urin- 
ous. But in disease other odors intervene and 
supplant the ordinary urinous amell. These | 
may be specified as — aromatic, fetid, ammo- 
niacal. 

This may occur in health from certain sub- 
stances taken with the food^asparagus ; tur- ' 
pentine applied to the skin imparts an odor of 
violets; copaiba and cubebs transmit their 
particular aroma to this excretion. 

In diabetes the odor of the urine is highly 
aromatic, like sweet briar, or new haj, or ripe 
apples, or chlorofbrni. 

In certain dyspeptic patients the urine ac- 
quires a very peculiar odor, varying from that 
of raw meat to that of a dilute creosote smell. 
In others it may be similar to decaying fish. 
Butyric acid is probably at the root of it. 

In all cases where the urine undergoes mole- 
cular or chemical change before leaving the 
bladder. In diseases of the bladder with ropy 
phosphatio urine, the urea being converted into 
carbonate of ammonia by the decomposing 
ageney of the abundant mucus and epithelium 
mixed with the urine. In typhus fever, malig- 
nant smallpox, and in other low adynamic 
states of vitality. Tbe nitrogenous i}rodu.>y- *^ 
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PHYSICAL 
PROPERTY. 

Ammo- the waste of the tissues is held together so 
niacal. loosely that it undergoes decomposition while 
in the bladder. 

Clear- Witli regard to clearness nothing can be 
ness deduced from this quality. But as regards 
or tur- turbidity or opacity it is important to note if 
bidity, the urine be passed clear, and clouds or sends 
with down a sediment on cooling, or whether it be 
sediment, turbid or milky on passing from the urethra, 
AJl^jmnes___contain^^ urat es, even in s mall 
excess, will clou d qn_co oling, as those are in- 
soluble at tem p eratures below 60° , If the 
urin e on passin g from the urethra be either 
cloudy or milk y , then pus is present, an d may 
be derivedLejt her from tbe_urethra^ladder, or 
kidneys . If from the urethra there will be little 
shreddy particles of pus-corpuscles aggregated 
together ; if from the bladder the fluid will be 
turbid and ropy ; if from the kidneys the fluid 
urine will be opaque, or a pale creamy color, 
and set at rest soon sends down a copious 
sediment of pus-corpuscles, leaving a clear sur- 
face of demarcation between them and the 
supernatant urine which becomes now clear. 
A delicate pink line sometimes rests on the 
layer of pus-corpuscles and indicates the pre- 
sence of a minute quantity of blood. The 
supernatant urine is always albuminous. The 
subject of sediments in the urine will be more 
fully considered hereafter. 

Specific The specific gravity of healthy urine may 
gravity, vary through a very wide range according 
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Specific to dilution or coEcentratian by accidental cir- 
gravity. oumstanoea — 1005 to 1024. Theae are occa- 

IBional only, and the specific gravity of one 
period of the day will compensate lor that of 
another, and the'average become that of health. 
It is when the daily average is continuously 
low or high that a pathological condition ia 
indicated. Urine of a very low specific gra- 
vity (1002 — 1004) is present in some nervous 
disorders — hysteria, Bpanremia, chlorosis. 1004 
— 1008 occurs in several forms of renal disease. 
In chronic albuminuria with the contracted 
(cirrhotic) kidney, constituting polyuria or hy- 
druria; also in the atrophic nodular gouty 
kidney, as well as symptomatic of the amyloid 
kidney. 
The specific gravity is high in al! fevers and 
inflammatory disorders, particularly in acute 
rheumatic i'ever, in puerperal peritonitis, in 
pneumonia, hepatitis, ka^ also in cardiac, pul- 
monary, and hepatic dropsies. It is highest in 
diabetes, when it may reach 1040 — 1050. 
Qiian- An accurate estimation of the quantity of 
lily, urine passed in the twenty-four hours is a 
matter of considerable difficulty. For physio- 

t logical purposes, as well as in the study of 
particular diseases, different observers have 
obtained reliable results, and the works of Dr, 
Carpenter for tho.first object, and those of Dr. 
Parkes, Dr. Thudichum, and as regards albu- 
minuria Dr. Dickinson may with advantage be 
consulted for the second. Bui for ordinary 
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PHYSICAL 
PROPERTY. 

Quan- 
tity, 



Fre- 
quency 
of mic- 
turition. 



clinical purposes (except in hospital practice, 
and then not always to be relied on) in general 
practice an approximation to the average daily 
quantity can only be attempted. 

Quantity is diminished in cases of high spe- 
cific gravity, except in diabetes, when it is 
enormously increased. 

Quantity is deficient in all acute diseases; in 
all fevers ; in the early stages of all dropsies. 
It is increased in all cases of low specific grav- 
ity. In hysteria, in the red contracted kidney, 
in the atrophic, nodular, gouty kidney, and in 
amyloid disease. As before stated it is enor- 
mously increased in diabetes. 

In most renal diseases the call to make water 
more frequently than in health is a prominent 
symptom. But it is a symptom of little value 
taken alone, but when associated with albumi- 
nous, bloody, purulent, or saccharine urine it 
is most significant. It is often a very distress- 
ing symptom, as the demand to pass water may 
recur every quarter or half hour from an 
almost uninterrupted sympathetic irritation at 
the neck of the bladder. 

It is a prominent symptom in all the acute 
inflammatory diseases of the kidney ; in ne- 
phritis, from whatever cause, wounds or rup- 
ture from bodily violence. In the early stage 
of acute morbus Brightii, in chronic morbus 
Brightii, particularly in the red contracted 
kidney, in the atrophic gouty kidney, in latent 
gout, in gravel or lithiasis, in calculous disease 
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Pre- of the kidney or bladder, in tubercle of tlie 
quency kidney, in cancer of the kidney, in diabetes, ia 
of mic- stoTie in the bladder, in urethral inflammation, 
iurition. gonorrhcea, and prostatic disease. 

In some individuals, otherwise healthy, an 
acescent state of tha urine from excess of uric 
acid will induce frequency of micturition. 
Errors of diet, or certain wines, such as cham- 
pagne, will bring this on. A few grains, ten to 
twenty of carbonate of potash, with thejuiceof 
a fresh lemon, taken atbedtime,quickly relieves 
this occasional symptom. In elderly people, of 
either sex, frequency of micturition is often 
complained of, and it frequently occurs quite 
independent of any renal or other disease. 

riiEBiKAL Chemical Propektie3. 

Acidity, It would be inappropriate to discuss here 
the complex chemical question of the source 
of the acidity of the urine. It will be sufficient 
for the clinical object of this work to state that 
chemists are generally agreed that the cause 
of the acidity is not due to the presence of any 
single acid, but rather to the presence of ther 
aciii phosphates and sulphates of potash and 
soda; to uric and hippuric acids, as well.aa 
probably to the lactic as well as to the butyric. 
See Dr. Partes on the "Urine io Health." 
Some chemists liave included in the list the 
oxalic or its aciil salts, but the oxalic cannot 
exist as a free acid tn the presence of soluble 
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CHEMICAL 
PROPERTY. 

Acidity, lime salts. The degree of acidity of any given 
sample of urine can only be determined by a 
volumetrical process, by a standard solution 
of pure carbonate of soda. 

For clinical purposes in ordinary practice 
this estimation is not needed. It is suflScient 
to ascertain the fact that the urine has an acid 
reaction on litmus paper. 

Healthy urine should always show this acid 
reaction. The degree of acidity is not easily 
ascertained ; nor is it, for clinical purposes, of 
much importance, as, when excessive, it is 
always accompanied by deposits of uric acid 
or oxalate of lime, which more immediately 
indicate an excess of acid in solution. 

NeU' A urine having neither an acid nor an alka- 
trality. line reaction is said to be neutral. This may 
arise, not from a deficiency of any of the acids 
or acid salts which contribute to its acidity, 
but to the neutralizing agency of some alkali 
taken in with the food. Some fruits will effect 
this. All the saline effervescing drinks, the 
lemon kali, as it is called in the shops. The 
effervescing granular citrates, now so exten- 
sively used, will produce a like result. In 
health, during the digestion of nitrogenous 
food, the urine becomes neutral, and regains 
its acidity as complete digestion is accom- 
plished. 

It is a curious physiological fact, which the 
student must keep in view, that the state of 
the urine in regard to acidity is inversely as 
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Neu- that of the stomach, In the first stage of 
trality, digestion the stotnach is in the highest state 
of acidity, supplying freely the gastric acid. 
At this time the acidity of the urine is at a 
minimum, or, more frequently, neutral. As 
the acidity of the stomach decreases, that of 
the urine increases. Animal food will induce 
a more decided neutrality than v*!getable. In 
a purely vegetable diet the urine never reaches 
a state of neutrality during the stage of pri- 
mary digestion. 

Albuminoua urine is occasionally neutral, 
the alkaline salts accompanying the albumen 
being sufficient to neutralize the ordinary 
acidity. 

Alkaline urine is a sure index of some dis- 
linily. case, except in those exceptional cases in which 
large quantities of alkaline drinks have been 
taken, or after purgative doses of the tartrate 
of soda, or the citro-tartrate of potash and 
soda. 

The alcalescence of the urine may be brought 
about either by the agency of ammonia, the 
product of the decomposition of urea, or by a 
fixed alkali, the result of some error in the 
primary and secondary stages connected with 
some disorder of the general system. Dr. 
Bence Jones pointed out this distinction, which 
is of the almost clinical importance.' For 
when the alcalescence arises from the volatile 



r. Cnrpeuler'B " Physiology," edited bj- n. Power, Clh odt- 



224 THE URINE. 

CHEMICAL 
PROPERTY. 

AJka- alkali, the decomposition of urea is caused by 
Unity, the action of some morbid secretion within the 
urinary passages, chiefly in the bladder itself; 
and the treatment must be directed to that 
portion of the renal or urinary organs from 
which the morbid ferment is derived. 

On the other hand, if the alcalescence arises 
from a fixed alkali, attention fnust be directed 
to the state of the digestive and nervous sys- 
tems more particularly, the functional error of 
the first being most frequently connected with, 
or dependent on, disease or disorder of the 
latter. 

To distinguish between the two sources of 
alcalescence the color of the blue stained litmus, 
or the brown-colored turmeric, is fugitive on 
exposure to a slightly warmer temperature if 
ammonia be present, but remains permanently 
blue or brown if a fixed alkali be the cause. 
It is to be further noticed that in alcalescence, 
from either cause, the earthy phosphates are 
precipitated : the fixed alkali causing, how- 
ever, the precipitation of the amorphous phos- 
phate of lime, while, by ammonia, the phos- 
phates of ammonia and magnesia are thrown 
down in conjunction with the phosphate of 
lime: and the triple phosphate, in beautiful 
prismatic crystals, is abundantly formed, and 
easily recognized by the microscope. 

Alkalinity from decomposition of urea by 
volatile alkali occurs in cystitis from whatever 
cause : in calculus, gouty cystitis, prostatic dis- 
ease, injuries to the spinal cord, in tubercle of 
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Alka- 


the urinary organs, kidneys, ureters, and blad- 


Unity. 


der. 1 




Alkalinity from fixed alkali occurs chiefly 




in inflammatory disorders of the brain.' 




In delirium tremens the presence of alkaline 




urine -would justify the inference that organic 




mischief of an inflammatory character was 




added to the functional disturbance caused by 




an alcoholized blood. 


Earthy 


The general concl usion deduced from a series 


Phos- 


of observations made by Dr. Benee Jones' is, 


phates. 


that in acute inflammation of the substance of 


1 -P'""- 


the brain there is an excessive amount of phos- 


' phate of phatea io the urioe; while iii acute or chronic 


Lime. 


disease of the membranes there is no increase 




in the total amount of the earthy or alkaline 




phosphates. 


L 


In delirium tremens there is a deficiency of 


1 


phosphates if no food be taken. In mania. 


r 


melancholia, and even in the general paralysis 




of the insane, there were no marked alterations 




in the properties. 


Chylnm 


( In some rare and exceptional forms of di- 


1 urine. 


gestive error the urine passed has a somewhat 




turbid cloudy appearance, and on being set at 




rest and examined by the microscope, an 




abundance of oil or fat-globules are seen, free 




and unaccompanied by casts or cells. The 




urine coagulates slightly by heat and nitric 




acid. 


1 Di 
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^ KyS' The urine of pregnant women occasionallj 
tein. presents a disturbed appearance, being cloudy 
on passing, and forming, when set at rest, a 
film on the surface as well as a subsequent 
sediment. The film on the surface soon exhi- 
bits glistening particles which the microscope 
proves to be crystals of the ammonio-magne- 
sian phosphate mixed with highly resplendent 
granules of free fat. Lehmann considers this 
substance to consist of butyric acid and fat, 
phosphate of magnesia and casein. Kystein 
Chylous was formerly thought a test of pregnancy. It 

urine, is no longer considered so, as it has been found 
in the urine of women not pregnant. 

Uric Acid. 

Uric The correct quantitative estimation of uric 
acid, acid is a very diflScult process, and requires 
skilful chemical manipulation, and is unneces- 
sary for ordinary clinical purpose, and out of 
the question as involving too much time for 
the general practitioner. An approximation 
may, however, be readily attained by precipi- 
tation of the acid by hydrochloric or acetic 
acids in a tall conical glass. The crystals soon 
form and adhere to the sides of the glass, and 
their quantity may be rudely estimated by 
comparison. For clinical purposes, however, 
this process is not needed ; for whenever uric 
acid is in excess and constitutes evidence of 

* Kuflfl-iff, pregnancj. 
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Uric disorder thfl cryatiila are freely deposited or 

acid, urates are formed in excess. 

On tlie cooling of the urine uric acid, when 
in excess, will be seen ia one or other of i 
numerous crystaliino forms — as cubes or quad* ] 



Fig. 1. 




rants, rhombs or lozenges ; hastate, atelier or 
columnar, or even barrel -shaped crystals, or in 
the form of crystals of oxalate of Hme, Occa- 
sionally the uric acid ia passed suspended in 
the urine as red sand, like cayenne pepper 
grains, and settles immediately as a copious 
deposit of rod crystals. Or the uric acid has 
combined either with ammonia as a base, or 
with soda, Ibrmiug the constantly occurring 
deposit of urates settling as soon as the urine 
haa lost a few degrees of the temperature of 
the body. These urates arc easily recognized 
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Uric by their complete solubility at a temperatu 

acid, above 65. 

Uric acid, as crystalline grains of red sai 
is not significant of renal disease. It is 1 
result either of the metamorphosis of nit 
genous food in excess of the requirements 
nutrition, or it may be derived from the wa 
of the tissues, defective oxidation not havi 
converted it into the more soluble and m< 
easily excreted urea. Uncombined with a 
base it occurs after certain articles of foe 
some fruits will induce it. 

It is not uncommon in childhood, or as 1 
organism is advancing towards puberty. 

In disease it is the accompaniment often 
the gouty constitution, alternating with atta( 
of gout. It is the agent in lithiasis and gra^ 
It is the precursor often of renal calculus. 

In combination with a base it is always 
excess in the early stage of all fevers and 
flammatory diseases constituting the lateritic 
or brick-dust sediment of early writers. 

Urates. Simple concentration of the urine or d 
ciency of a due proportion of water will alwj 
cause the deposit of urates, even though u 
acid or the urates may not be in excess of th 
proper proportion. All urine, therefore, 
high specific gravity (except diabetic uri 
win exhibit urates on cooling. In some disea 
these urates acquire from the uraematin p 
ticular tints. Sometimes they are pale, aim 
colorless, or at most cream-colored. They n 
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be stone colored, or fawn colored, or pinkish, c 
red (the brick-dust), or they may be of a deli- 
cate carmiae. The several tints approacliing 
tbe red are modifications of purpurine — the J 
product of an oxidation probably both of th^fl 
uracmatin aa well as of the uric acid. 

These pink urates are commoa in all in{laiii.J 
matory disorders, but reach their highest de-1 
velopment of rosy carmine in diseases of the^ 
liver, either inflammatory, ainipie congestive,,| 
or organic. 



OXALDErA. 

Oxaluria, By far the moat important associate with I 
theao- uric acid and urates ia a crystalline product! 
called formed and deposited after the urine has beettf 
oxalic secreted in the kidneys, and for the most part ' 
dialhesU. after tbe urine has left the bladder and been 
exposed for a short space to the air. Thia 
product, easily recognized by the numerous 
and beautiful octohedral crystals which form 
so abundantly in some urines, and which 
chemically is known as oxalate of lime, baa 
given rise to a peculiar hypothesis both as to 
its mode of formation and origin, as well as to 
its significance aa a symptom of disease. The J 
subject is of so much importance anil interea 
that I propose to devote a few pages to ita il-l 
lustration. 

Oxaluria, or the oxalic acid diathesis, wae 

first recognised as a. distinct disorder or piitho- 

20 
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Oxa- logical condition of the urine by the late Dr. 

luria, Prout/ who described the symptoms of this 
diathesis as belonging to the irritable or uer- 
vous class rather than to the congestive or in- 
flammatory. He described this diathesis as 
marked by irregularity of the heart's action, 
intermission of the pulse, palpitation, flatulent 
disorder of the stomach, and more or less hypo- 
chondriasis, that is, depression and low spirits. 
Symptoms very typical of the gouty diathesis, 
and very characteristic of the dyspepsia of that 
habit of body. 

Dr. Golding Bird indorsed these views, and 
added, by his popular work " On Urinary De- 
posits,^' still further to the belief and the recog- 
nition of this diathesis under the term first 
employed by him of oxaluria. There were, 
however, not wanting those who, with equal 
advantage for observation and equal skill as 
chemists, soon expressed themselves as scepti- 
cal of the existence of this so called oxalic 
acid diathesis. If not among the first to enter- 
tain, certainly the first to publish, in this coun- 
try, his doubts of this oxaluric theory, was Dr. 
Owen Bees. In his work, published in 1845, 
^ On the Analysis of Blood and Urine in Health 
and Disease,'^ at page 147, he thus expresses 
his views : " The state of the system on which 
the secretion of urine characterized by deposits 
of oxalate of lime depends is not well investi- 

> '' Stomach and Renal Diseases," p. 62, et seq. 



Oxa- gated. Tliere appe.ira some degree of proba- 
luria. biiity that it ia connected with the formation 
of lithic acid in excess, and with a state of 
system in which a considerable quantity of 
urea is secreted." Still later, in the Crooniaa 
Lectures for 1856, delivered before the Presi- 
dent and Fellows of the Royal College of Phy- 
sicians, he affirmed that oxaluriawas not indi- 
cative of a diathesis, but that the oxalate of 
lime was formed after the urine had been 
secreted by the kidneys, and was dej'ived from 
the uric acid aud urates of that Bewetion, It 
is singular how long an erroneous theory will 
prevail when it originates with observers of 
reputation, and haa been indorsed by other 
writers who follow and adopt a theory without 
sufficient proof of the correctness of the doc- 
trine they propagate. There are many who 
still view this oxalaria as a distinct disorder, 
and conceive it to be something entirely differ- 
ent from the lithic acid diathesis, and who, 
continuing to accept the views of Dr. Oolding 
Bird, believe the irritable form of dyspepsia 
with nervous depression, already mentioned, 
are symptoms peculiar to the presence of oxa- 
late of lime rather than common to the gouty 
habit with its marked excess of uric acid and 
urates, which, as shall be presently shown, are 
the chief sources and origin of the oxalic acid 
and oxalates found in the urine. I have 
adopted and taught these views for many 
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Oxa- years.' Let us see on what chemical and 
luria, clinical facts these conclusions rest. 

In endeavoring to trace the source of oxalic 
acid in the urine it must not be forgotton how 
constantly it is found as the product of the 
oxidation both of animal and vegetable sub- 
stance. 

The ethylene series of organic compounds 
(primary nucleus, C*H^, olefiant gas) (secondary- 
nucleus, C^ffO^ oxalic acid) has by Leopold 
Gmelin^ and other chemists been investigated 
with a most exhaustive research. Many of 
these investigations are calculated to throw- 
light on the source of oxalic acid in the urine. 

Lehmann^ observed that perfectly fresh urine 
presented no trace of oxalate-of lime crystals, 
but that, allowed to stand exposed to the air, a 
great many of these crystals were found in the 
• sediment. No one much engaged in the micro- 
scopic examination of urinary sediment but 
will confirm this observation. 

Scherer thought the formation of the oxalate 
due to a kind of acid urinary fermentation, 
Lehmann, in a subsequent edition (1853), re- 
marks on this theory of an acid urinary fer- 
mentation — "We must not forget that oxalate 
of lime may possibly be formed during this 
process. We know that there is a close con- 
nection between the excretion of uric acid 

• "On Dropsy/* 3d edition, p. 333. 

' " Handbook of Chemistry," vol. ix. Cavendish Society edition. 

' " Physiological Chemistry," vol. i. p. 44. 
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Oxa- and tbe formation of tbis salt from the cir. 
luria. cumstance that in most specimens of urine both 
sedimentary and non-sedimentary oxalate of 
lime caiinut be recognised by the mieroscopo 
so long 'as the fluid is fresh, but as soon aa 
crystals of uric acid present themselves erystalB 
of oxalate of lime may be discovered."' And ] 
he further remarks — ''Since uric acid when | 
acted upon by certain oxidizing agents may be 1 
decomposed into urea, allautoin, and oxalic J 
acid we may assume that a portion of the n 
acid may bo decomposed during this acid \ 
urinary fermentation, and that oxalic acid ia 1 
formed from it." 

The chemical relations of oxalic acid to uric I 
acid and the urates have been investigated by I 
chemists of the highest reputation, and all I 
concur that oxalic acid is one of the producta 1 
of the oxidation of these animal products. 

Dric acid is converted into oxalic acid and ] 
urea by the addition of oxygen and water. 

Uric acid mixed with a fermenting agent ] 
(yeast) and an alkali with an elevation of tem- ] 
perature ia decomposed into oxalic acid and | 
urea. 

Uric acid healed with water and peroxide of I 
lead is converted into urea, allantoin, oxalio I 
acid, and carbonic acid (Woliler and Liebig), 

Chlorine water forms with uric acid allox- 
flnlin, alloxan, parabanic acid, and oxalic acid. I 

' ■' Plijiilologlosl CheniiBtry," rul. iil. Appen<ii<, p. 435. ■ 
• "GiUBliii, " Hnniiliook of Clieiiiiatry,'' vol. i. p. ^ 
20* 
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Oxa- Uric acid oxidized by nitric acid yields a 
luria. large quantity of parabrfnic acid, oxalic acid, 
and aramoniacal salts.^ 

Examples might be multiplied to prove that 
the oxidation of uric acid always results in the 
formation of oxalic acid, urea, and other com- 
pounds. The urates undergo similar decom- 
positions. It is well known that Peruvian 
guano, which is almost pure urate of ammonia, 
becomes, by oxidation in the hold of the ship 
during the voyage, decomposed^ and largely 
converted into oxalate of ammonia. 

From the chemical point of view, then, it 
cannot be doubted that oxalic acid and oxalate 
of ammonia can be derived from the decompo- 
sition of uric acid by oxidizing agency. 

These facts strongly support the opinion ex- 
pressed by Dr. Owen Rees that oxalate of lime 
is produced after the urine has been secreted 
by the kidneys, and is derived directly from 
the decomposition of uric acid and the urates. 

A very valuable contribution to the chemis- 
try of this subject has recently been made by 
Edmund Schunck, F.R.S., published in the 
" Proceedings of the Royal Society,"^ entitled 
"On Oxalurate of Ammonia in the Urine." 
The process for obtaining the oxalurate is 
given in detail. It consists in filtering the 
urine through charcoal, by which organic sub- 

> Gmelin, " Handbook of Chemistry,'* vol. x. p. 462. 

« "Ibid., vol. ix. p. 110. 

? " Proceedings of the Royal Society," vol. xii. No. 95. 
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Oxa- stances are absorbdd anil separated, in addition 
luria. to a peculiar crystalline fatty acid, which the 
author had recently discovered and described. 
The charcoal is then treated with boiling alco- 
hol, and the filtered liquid evaporated, which 
yielded a brown ayrup, in which a quantity of 
yellow eryatals formed on standing. Subse- 
quent washings with cold alcohol, and evapo- 
ration, ultimately yielded, by concentration, a 
quantity of cryatalline needles, tjonaiating of 
oxalurate of ammonia. The chemical and 
physical properties of these crystals are then 
detailed, all of which proved the crystalline 
mass to be oxalurate of ammonia. Mr. Sehunck 
fairly admits that these experiments by no 
means decide the question whether the oxaluric 
acid exists originally in a free or combined 
state. He admits that in these experiments it 
is quite possible for a quantity of ammonia to 
form by the decomposition of the urea to satu- 
rate the oxaluric acid present. He is, however, 
inclined to tbe opinion that the ammoniacal 
salt pre-existed in the urine. 

The presence of oxaluric acid in the urine 
thus established presents, Mr. Sehunck thinks, 
an easy solution of the formation of oxalate of 
lime, so often found in this secretion. Oxaluric 
acid is composed of oxalic acid and urea, minus 
the elements of water. Its composition is 
identical with oxamic acid (C,NLIjO,). 

Acida, alkalies, even water at a certain tem- 
perature, severally decompose cxaluric acid 
and convert it into oxalic acid and urea. 
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Oxa- Urine containing oxalaric acid will, on boil- 
luria. ing or simple exposure to the air, yield oxalic 
acid and urea; and the oxalic acid, with its 
powerful affinity for lime, would, at the mo- 
ment of formation, unite with or decompose 
the lime salts always present in the urine, and 
thus the insoluble crystals of oxalate of lime 
would be immediately formed and deposited. 

The opinion so long ago expressed by Dr. 
Owen Rees, that the oxalate is derived from 
the oxidation of the uric acid and the water is 
thus clearly made out, although the process is 
somewhat difterently interpreted. 

Regarding the origin of the oxaluric acid, 
Mr. Schunck distinctly says that there can be 
little doubt that in the animal frame, as in the 
laboratory, it is formed by the oxidation of 
uric acid, which is its only known source. 
This conversation of oxaluric acid into oxalic 
acid and urea may take place in any part of 
the urinary apparatus after the urine has been 
once secreted, and hence an intelligible expla- 
nation is offered of the possible formation of 
oxalate of lime, whether in the renal tubes or 
other parts of the renal structure; yet this can 
happen only when within the body it meets 
some agent capable of effecting its decomposi- 
tion into oxalic acid and urea. Any undue 
proportion of either the acid phosphates, or 
even the basic phosphates of soda, might effect 
this, as both acids and alkalies are capable of 
effecting its decomposition. Mr. Schunck very 
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Oxn- justly coneludes that this ox al urate (C^N^HjO,) 
luria. may be oonaiilereil the vehicle appointed by 
nature for getting rid of oxahc acid in the 
least injurious form. Were this acid excreted 
as such, it would, by combining witb lime, 
produce serioua resalta, which are prevented 
by its passing ofF in a soluble state of intimate 
union with urea. 

Such are the leading and most characteristic 
chemical relations of oxalic acid to urea, urio 
acid, and the urates. 

It may now, I think, be admitted that if 
oxalic acid is thus derived from uric acid, it 
supports Dr. Owen Rees in his opinion that this 
acid is never formed in, or excreted from, the 
blood, its only probable derivation being urio 
acid; it will occur only when and after that. 
acid has been secreted ; and consequently the 
urine must be its only known source. 

It has already been remarked that perfectly 
fresh urine exhibits no crystals of oxalate of 
lime, while the same urine, after exposure to 
the air, will supply an abundant sediment. 
If such presumably healthy urine be divideil 
into two portions, and from one of which all 
the uric acid is precipitated by acetic acid or 
hydrochloric acid, and then filtered, and the 
other left for some hours exposed to the air, 
the latter will furnish evidence of octohedral 
crystals of oxalate of lime, while the former, 
from which the urio acid has been removed by 
precipitation and filtration will not contain a 
trace. 
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Oxa- All urines, whether derived from healthy 
luria, individuals or those suflFering from disease of 
the most varying character, are capable of 
forming oxalate of lime crystals. The clinical 
significance, then, of these crystals as a sedi- 
ment, is not what either Dr. Prout or Dr. Gold- 
ing Bird supposed. They are not significant 
of nervous depression or hypochondriasis, nor 
of dyspeptic disorder, any more than they are 
significant of emphysema, chronic bronchitis, 
phthisis, or even diabetes, in all of which dis- 
orders abundant sediment of the oxalate not 
unfrequently occurs.^ 

The sediment of oxalate of lime, examined 
by the microscope, is seen as octohedral crys- 
tals, or as the so-called dumb-bell crystals. The 

Fig. 2. 




Crystals of oxalate of lime. 

*octohedral crystals are usually of two forms — 
(1) the regular octohedron, (2) and what may 

> S«e also Dr. Parkes "On the Urine,** p. 221 ; and Dr. Roberts' 
" Urinary and Renal Diseases," p. 51. 
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Oxa- be called tlie pyramidal octohedron, the ]on]_ 
luria. axis exceeding considerably the rectangular 

base. Occasionally the appearance on the 

fleld of the glass ia that of a square outline, 
with a black square centre, the angles of the 
blnck portion of the figure being opposed to 
the sides of the outer or light square. This ia 
merely due to transmitted light. The dumb- 
bell crystals were thought by Dr. Golding Bird 
to be oxalurateof lime. But this is not likely, 
for oxalaric acid, in combination with ammo- 
nia, as it probably exists in its formation out 
of uric acid, splits up into oxalic and urea in 
the presence of lime salts to form oxalate of 
lime.' 

I think the chemical facts already stated^ 
and the conclusion deducible therefrom, willj 
tend materially to dissipate the chaos of opinion 
which Dr. Parkes" justly pronounced to exist 
on this subject. Oxalate of lime, aa a sedi- 
ment in the urine, is of no other significance 
than as an expression of a lithic acid diathesis. 
When in excess it implies excess of lithic acid. 
When seen in urine immediately on being 
passed, before such urine has time to cool, it 
signifies that the oxalurate of ammonia haa 
undergone decomposition within the urinary 
or renal passages, and that the possibility of 
caliiulus is strongly suggestive. 

In several cases of renal calculus in the eai 
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Oxa- Stage of frequently recurring ho9maturia, I 
luria. have seen the crystals of oxalate of lime en- 
tangled in the niinute flakes of fibrinous coagula, 
which have evidently formed within the uri- 
nary organs. It cannot be formed in the blood, 
nor can it exist in the blood, although Dr. 
Garrod thinks he has detected it in that fluid. 

The symptoms of what was formerly called 
and recognized as oxaluria are now to be 
accepted as indicative of lithic acid in excess, 
and they may be summarized as consisting 
chiefly in more or less frequency of micturi- 
tion, occasional sense of heat, or even scalding, 
along the urethral passage, dyspeptic symp- 
toms of varying character, flatulent distress 
after food, irregular, perhaps intermitting, 
pulse, occasional palpitation, sluggish bowels, 
depression of spirits, restless and unrefreshing 
sleep, with its accompanying sense of weari- 
ness and languor. These symptoms, it is well 
known, are those very frequently met with in 
gouty subjects of indolent habits, or of dys- 
peptics, whose gastric distress chiefly arises 
from errors of diet, to which, perhaps, may be 
added the mental strain of an anxious occupa- 
tion, and the want of the exhilarating influence 
of air and exercise. 

The symptoms described by Dr. Prout, Dr. 
Golding Bird, and others, under the title of 
oxaluria, therefore, belong to a class of dis- 
orders characterized by mal-assirailation, the 
evidence of which is drawn, not only from the 
disturbances in the nervous, circulating, and 



THE UKINE. 



OiTo- digestive organs, but from the presence in the 
luria. urine of an excess of une. of the most import- 
ant excremeniitous matters of the urine, lithic 
acid. 

The causes of this disturbance are various. I 
Thoy may he traced chiefly to over tension of 1 
the mental faculties, to the anxieties of business, f 
or of professional life, coupled, perhaps, with ] 
errors of diet and neglect in many minor 
matters of the genera! heaitli. 

The hypochondriasis (low spirits) is some- 
times accompanied by singular delusions, and 1 
the direction most frequently taken is in that I 
of the sexual function ; a dread of impotency J 
is the all-predominating idea. 

It is from this class of patients that the vic- 
tims are gathered by the scoundrels whose | 
advertisements used to disgrace some of the 
daily journals, but which now, a higher tone 
prevailing, are excluded from their pages. 

a. Mediunal treatment can do something, but 
diet and regimen can do more for the relief 
and cure of these cases. The former should 
consist of such alterative remedies as will re- 
lieve the sluggish and torpid bowels. Small 
doses of blue pill and rhubarb answer best. 
Some cases at first may require brisk purging. 
When the tongue and evacuations indicate a 
certain improvement from these remedies, the 
mineral acids may be prescribed with advan- 
tage. Of these the dilute hydrochloric acid 
in ten or fifteen minitn doses, with the linoture 
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Oxa- of orange peel, taken immediatelybefore food, 
luria, will be found very serviceable. The citrate 
of potash, the bicarbonate of potash dissolved 
in water, and taken with lemon juice, will af- 
ford relief to any frequency of micturition 
which troubles the patient. 

A few steadily observed rules of diet and 
regimen will do more, however, than all the 
drugs of the pharmacopoeia. 

The diet should be plain : It may be summed 
up in these words: Good English fare, neither 
a vegetable diet, nor an animal diet prevailing. 
The amount of animal food to be proportioned 
to the bodily exercise the patient may take. 
Of drinks, those which have a slight tendency 
to diuresis are best. Sound claret and seltzer 
water, or hock thus diluted. All the eflfer- 
vescing wines, all kinds of- beer, except the 
best and most thoroughly fermented, should 
be avoided. Dr. Prout announced that the 
diet of these patients should be assimilated to 
that required for diabetes. It was not without 
some hesitation that I at first doubted the 
soundness of this doctrine, but the experience 
of many cases of this class of patients has con- 
vinced me that so far from that regimen being 
advantageous it was calculated to retard rather 
than advance recovery. 

I have long observed and been convinced 
that even diet in these cases is subsidiary, or less 
necessary than certain rules in respect to what 
may be called in contradistinction to medicine 
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Oxa- physical treatment or regimen. There is no 
Iwria. reason, indeed it would be obsurd to prescribe 
for such patients the training necessary for an 
athlete; yet the principles on which the raus- 
eul.ir and bodily powers of an individual are 
brought out in the highest efficiency are appli- 
cable to these cases of the lithic acid diathesis. 
The disorder depends on the presence or accu- 
mulation of elfete suboxidized matter, which 
in the mudei'ate exercise of bodily activity is 
converted in the organism into easily elimi- 
nated excreta. 

It must be borne in mind that this form of 
disorder is almost confineil to men, and that it 
is most frequently met with between two or 
three and twenty and fifty, a period of life, 
when bodily inactivity ia moat prone to be the 
parent of disorder. 

The first and one of the most essential rules 
in this branch of treatment is early rising. 
This necessarily involves an early hour for 
going to bed. While under treatment the pa- 
tient should rise at six in the summer, and 
seven in the winter; and immediately on rising 
a sponge, shower, or cold bath should be taken ; 
with a free use of the flesh brush ; and brisk, 
rubbing of the entire surface with a coarse' 
hempen bathing towel. The toilet finished, 
breakfast should follow. If in business, time- 
enough should be allowed for this meal to 
avoid hurried exercise immediately after it. 
If the patient be of do particular oocupatioa 
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Oxa- there is particular need for some healthy out- 
luria. of-door exercise, from two to four hours on 
foot, or, if the patient can command it better, 
on horseback. A light mid-day meal to those 
accustomed to it may be taken between one 
and two. Some pursuit in the open air, of a 
cheerful aud animating character, may occupy 
the afternoon. The dinner hour should not be 
too late, the meal a moderate one. Retiring to 
bed early, the hypochondriac will find, after a 
day thus regulated, his spirits rise, his appetite 
improve, his sleep refreshing, and his bodily 
functions more healthy. Pursuing such a 
course, with or without medicine, according as 
any error of function may continue present, 
the desponding patient will rapidly feel his 
depression subside, and in a few weeks, 'or 
even less, the pulse regains its regularity, the 
heart no longer palpitates, food is eaten and 
enjoyed without the distressing flatulence, and 
sense of oppression while gastric digestion is 
going on, and the patient ultimately learns 
that by a little management, directed by com- 
mon sense, he has regained his health, and 
mental vigor and activity. 

With professional men, and those in com- 
mercial or trading business, the suggestions 
here offered cannot, consistently with their 
pursuits, be entirely carried out. The regular 
daily exercise, the out-of-door employment for 
health sake, cannot be followed. To these, 
where they can command the time, or their 
occupation or employment permits their ab- 
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Oxa- 

luria. 



Hip-pn, 



sence Tor a period of from two to four weeks, 
a change of air, or sojourn to an upland i. 
marine district should be recommended. 

The combined influence of a bracing air, 
with early rising, the daily use of the bath, 
and as much out-of-door exercise as the seasoa j 
or weather will permit, will very rapidly pro- 
duce a marked change for the better. 
z The chief importance of hippuric acid as A 
constituent of human urine is in relation to the | 
conversion of benzoic acid taken into the sto- 
mach into hippuric acid in the urine. It is a 
pbysiological rather than a pathological point, ' 
Chemists are still at variance wiiether hippuric I 
acid is a constant constituent of the urine.' 
The compound tincture of camphor (paregoric) 
contains benzoic acid. Balsam of tolu also. 
Benzoic acid or the benzoate of ammonia has 
been prescribed under the notion that uric acid 
is converted into the more soluble hippuric 
acid. 

In the use, therefore, of these remedies hip- 
puric acid would appear in the urine, where, if 
in abundance, it may "be recognized by the 
addition of cold nitre or hydrochloric acids. 
The crystals occur in a stellar arrangement, and 
also in long needle-like prisms. Crystals of 
hippuric aeid are colorless ; those of uric acid 
are always stained more or less of a sienna 
orange color. This acid is said to be present ' 

' a«B Dr. XlmTlicbiini "On the Driiie." 
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in the urine in cases of chorea. I have not 
been able to verify this observation. 

Urea. The chemical processes for the quantitative 
estimation of urea in any given sample of urine 
are of importance only to the pathologist or 
physiologist engaged in some special inquiry. 
For clinical purposes they are not needed. They 
require a considerable amount of manipulative 
skill, and exhaust more time than the prac- 
titioner can afford, or is commensurate with 
the value of the information gained for the 
treatment of any individual case. 

Urea in health represents the metamorphosis, 
not only of the nitrogenized food received into 
the system, but also that of the nitrogenized 
textures, muscular and others, which are con- 
stantly in a state of transition during the 
waking activity of the body ; for more urea is 
formed when awake than when asleep (Thudi- 
chum), more during bodily exertion than during 
a period of rest or inactivity. In fevers and 
inflammatory disorders more urea appears in 
the urine than in health. As in these disorders 
little or no food is taken from disinclination, 
the increase in the urea can only be derived 
from the waste and disintegration of the tis- 
sues. Hence the exhaustion and attenuation 
after protracted fevers ; as the febrile action 
abates, the amount of urea becomes less than 
the average. But as convalescence proceeds, 
and the restorative power of food begins to 
attest the recovery of the patient, the urea re- 
turns to its healthy proportion. 
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In some diseaaes. both in acute ani] chronio j 
morbus Brightii, the amount of urea siuk 
Ijelow tbe average standard, because of the de- ' 
fective excretory power of the kidneys. This 
defect arises from ihe fatty and granular de- 
generation of the epithelial gland-cells, the 
lilocking up of the uriniferous tubes by eftete 
cells, and in two forms of the chronic type, by 
the destruction and denudation of the tubea. 
Thus, the more immediate products of tissue — 
m eta ni or pilosis, creatin, and creatinine — are 
not transformed into urea, and they, as excreta, 
are retained in the blood, and eventually lead ■ 
to tbe fatal group of symptoms termed urs 

Urea is in excess in the following diae 
In all fevers, enteric, typhus, scarlet fever,, J 
Email pox, rheumatic fever; puerperal inflai 
mation, peritonitis, and all inflammations; 
some cases of disordered digestion (Dr. FulIer).'J^ 

Urea is deficient in all cases of morbosg 
Brightii, Loth acute and chronic, in all i 
where the specific gravity is continuously beloW 
the average. Tbe average daily excretion < 
urea in health may be estimated at 3J gr 
per pound weight of the body (Roberts). 

For clinical purposes the following are thd 
best methods for an approximate deter minatlotf 
of urea in quantity : — 

Two or three drops of urine on a slide, lefltc 
spontaneous evaporation, will, when urea is itd 
excess, develop some lulky and prismatic cryU 
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tals within a few minutes. Some urine poured 
into a watch-glass to which nitric acid is cau- 
tiously added, so that the urine will occupy the 
upper layer, will develop crystals of the nitrate 
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of urea when the latter is in excess; or a test 
tube may be used, the tube having about one 
third of its capacity filled with urine, strong 
nitric acid is added and the tube plunged into 
cold water. If urea is in excess, crystals of 
the nitrate will soon form, and their character- 
istic form may be examined by the microscope. 
The quantitative determination of urea re- 
quires all the resources of a chemical laboratory, 
combined with experience in the processes of 
volumetric analysis. To those who have time 
and inclination for these researches the work 
of Dr. Thudichum is particularly recommended, 
as well as the New Sydenham Society's edi- 
tion and translation of Neubnuer and Vogel'a 
"Qualitative and Quantitative Analysis of the 
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Urine,"' where the te^ solutiona and apparatus 
for volumetric analysis of the urine are fully . 
described. Tbe student should, however, know 
the principles on which these volumetric i 
aljses are conducted, even thoogh be never I 
practise them himself". 

To estimate the quantity of nrea accurately, 
the whole urine of the twenty-four hours must 
be collected. If albumen be present, it must , 
be removed by coagulation, by dilute acetio i 
acid and boiling, and subsequent filtration. 
The phosphates must be removed by a solution 
of caustic baryta and nitrate and filtration, 
and a definite quantity is then measured off 
for volumetric analysis. The exact volume of 
baryta solution must be noted, so that the , 
proportion of urine may be known from which , 
to calculate the ratio of the urea. 

Liebig first made known the chemical fact ] 
that urea unites with mercury to form a defi- 
nite compound insoluble in water. Its com- | 
position is U + 4ngO. 

If nitrate of mercury be added to a fluid ] 
containing urea from which the phosphates | 
and sulphates have been removed, an insoluble j 
yellow precipitate of urea and mercury i 
formed from which may be calculated thel 
amount of urea in combination. To obtain J 



' A French trans'ntion of this work, by Dr. L. Gnntier, ha-i janl 
besQ pabliBhKd in Paris. 1S70, F. Sut;. With (Kilored platus o 
IbH ar/fltAlli!ie aerlinieiit', and a Golurad diagram or thu BptwLraui-j 

auBlyaia of ILu uMuu. 



250 THE URINE. 

CHEMTCAL 

PBOPBRTY. • 

Urea. this result the more readily and accurately the 
use of standard solutions of the tests employed 
are necessary. These are prepared according 
to the French scale, and the measurement of 
small quantities are made in centimetric cubes. 
The solution of nitrate of mercury is made of 
known strepgth, so that one centimetric cube 
indicates '01 gramme of urea. 

The mercuric nitrate is introduced into a 
burette properly graduated in cubic centime- 
tres. The test is cautiously and gradually 
added to the urine, the mixture being well 
stirred until no further precipitation is appa- 
rent. To determine the point of neutrality 
with accuracy is the essence of the process. 
A drop of a solution of carbonate of soda is 
added to a drop taken by a glass rod from the 
mixture on a white slab of porcelain or glass 
laid on white paper. So long as the mixture 
remains white the urine requires more nitrate ; 
but when a drop on the slab exhibits a dis- 
tinct yellow, the process is completed. The 
quantity of urea is then calculated from the 
number of cubic centimetres of the nitrate of 
mercury required to precipitate it. every cen- 
timetric cube beiug equal to y Joth of a gramme 
of urea. 

It is quite clear that except for the purpose 
of some special physiological or pathological 
inquiry this quantitative determination of urea 
is not needed. It is occasionally performed 
in hospital clinical teaching for the purpose 
of demonstrating the process ; but in general 
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Urea, practioe if the amount of urea pnsaed be i 

point of importance to know, the practitioner 1 
should seek the aid of an analytic chemist I 
unless he be personally skilled in these method* I 
ofanalysia. 
77(6 The part which tbe acid and alkaline phoa- 

phos- phate of soda playa in the economy of the 
phales, urine is a purely cbemioal and physiological 
one. No doubt that the excess or deficiency 
of these phosphates may become an element J 
of disturbance, particularly in relation to the! 
amount of uric acid held in solution, Clini-'^ 
cally the determination of the amount of these ] 
salts is rarely attempted ; the process is too ' 
tedious and not required in every-day prac- 
tice. But it is otherwise with the earthy 
phosphates. Their presence in excess in the 
urine is of the greatest clinical importance. 
Their presence is easily recoguizetl both mi- 
croscopically and chemically. 
The These are two — the ammonio-magnesian 

earthy phosphates and the phosphate of lime. There 
pho3- is probably a triple salt formed by the decom- 
phatca. position of the urine by the volatile alkali, or 
phosphate of ammonia, magnesia and lime, 
which crystalJizes also in prisms similar to the 
ammonio-magnesian salt. The phosphate of 
lime when precipitated alone usually occurs 
in the amorphous form. It is precipitated 
from the urine by a fixed alkali. 

Dr. liobcrts hu.s, however, pointed out that 
the phosphate of lime may occur in the crys- 
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The talline form ; and a beautiful object it is. It 

earthy has been mistaken for one of the stellar, forms 

phos' of crystallization of uric acid, and, until the 

jjhaies. publication of Dr. Eoberts' paper, J always 



Fig. 5. 




Ammonio-magnesian phosphate. 

considered these crystals as uric acid, and 
more than once I have been extremely puz- • 
zled to account for the appearance of them. 

The distinction between these stellar crys- 
tals of uric acid and phosphate of lime con- 
sists in the fact that uric acid crystals are 
always more oi less colored orange or orange 
brown, while those of phosphate of lime are* 
invariably colorless. 

The prismatic triple phosphate is always the 
result of the decomposition of the urea in the 
urine, whether it takes place within the body 
or after the urine has been passed. The ex- 
citing cause of this is the presence of an undue 
proportion of the organic constituents of the 
urinary passages, either of mucus or pus de- 
rived from the bladder, ureters, or pelvis of 
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The the kidDejs. If from the bladder, then the 

earlhy decomposition takes place within that cavity 

phos- and the urine is passed ropy, muco-purulent, 

phales. and ammooiacal, and the prismatic crystals can 

be seen in abundance. 




When the pus is derived from the pelvis of 
the kidney, or from the calyces, or even the 
substance of the organ, then the decomposition 
does not take place till alter the urine has been 
voided, and which, although mixed with pus, 
is Huid and homogeneous, although milky or 
creamy in appeariiuce, and not on passing 
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The ammoniacal. This triple phosphate plays aa 
earthy important part in the augmentation of the 
phos' volume of a stone in the bladder. The outer 
phates, layers of most calculi taken from the bladder 
consist of this earthy deposit, and many large 
calculi will exhibit alternate layers of this and 
uric acid. These deposits are derived solely 
from the decomposition of the urea and the 
adhesion of them subsequently to the calculus 
as to a foreign body ; for the same result hap- 
pens when catheters are retained for surgical 
purposes in the bladder, and when foreign 
bodies have passed into the bladder by intro- 
duction through the urethra, either intention- 
ally by the surgeon, or by the unskilful act of 
the patient himself, or in girls from a morbid 
and unhealthy irritation. 

Yarious substances have in this way been 
introduced within the bladder, and invariably, 
let the composition be what it may, they are 
found coated with a layer of these earthy phos- 
phates, thick in proportion to the time the 
substance has been in the bladder. 

The foreign body has been a source of irrita- 
tion. The mucous membrane of the bladder 
has become the seat of irritative inflammation, 
and the muco-purulent exudation has set up 
definite molecular changes in the urine, result- 
ing in the decomposition of the urea, and the 
precipitation of this ammonio-magnesian phos- 
phate forming an incrustation on the foreign 
body. 
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The The presence either of the amorptioua or 

earthy crystallioe pho:iphate of lime ia of far different 
phos- significance. The former is thrown down from 
phalea. ihe urine in the presence only of a fixed aliiaH. J 
In speaking of the alkalinity of the urine it I 
was remarked that tlie alkaline conditions re- 
quired for tlie precipitation of the amorphous 
phosphate of lime were usually derived either 
from some error or disturbance of the digestive 
or assimilative organs, or from what is of more 
clinical importance from the disintegration of" 
nerve substance by inflammatory action. In 
all diseases, therefore, of the brain of an in- 
flammatory type, the amorphous phosphate of 
lime may be present and should be sought for. 
The clinical significance of this crystalline 
state of the phosphate is not yet clearly made 
out. 

Crystal- In Dr. Roberts' communication to the "Brit- J 

linephos- ish Medical Journal," March, 18rtl, some dis-1 

pha/eof easea are mentioned which led him to think 1 

time, that it was an accompaniment of some fatal I 

disorder. He mentions having seen this stellar I 

phosphate in cancer of the pylorus, in phthisis, I 

and even in chronic rheumatism, I can cor-f 

roborate the fact of its alternating with urio 

acid as mentioned by Dr. Roberta, 

The conditions necessary for its formation 
must be a urine either neutral or feebly acid, 
and when it alternntes with uric acid this baa ■ 
been the case. In the last case in which I ob- | 
served it a few months since, & young lad of 
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The fourteen had suffered one or two attacks of 
phos- slight hsematuria ; and a day or two after- 
phates. wards some gravel was stated to be seen in the 
chamber-pot. 

The father, who also had suffered from 
gravel, feared his son might have the same 
complaint, and brought him up to town. The 
urine was perfectly bright and clear when 
passed, very feebly acid, clouded by heat, which 
was dissolved with effervescence of nitric acid. 

A sample was set aside for microscopic ex- 
amination. Twelve hours afterwards it was 
noticed that the natural haze of mucus, instead 
of falling to the bottom, occupied the upper 
third of the urine ; several glistening crystals 
were seen in it, which, examined by the mi- 
croscope, exhibited the stellar^ uncolored cha- 
racter described by Dr. Eoberts, and were 
quickly dissolved in acetic and dilute hydro- 
chloric acid. 

Two days later another sample of urine 
being bright and clear, and having a strong 
acid reaction, threw down a copious sediment 
of orange red crystals of uric acid, but none 
of the phosphate. 

The phosphates of the urine are either earthy 
or alkaline : earthy, as phosphates of magnesia 
or lime, or in combination with ammonia as a 
triple salt, soluble only in an acid urine ; or 
alkaline, as phosphates of soda, either as an acid 

' The prevailing form was stellar. See Dr. Roberts' " Urinary Dis- • 
eases,*' p. 67, fig. 14. 
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I'he or a basic salt, and soluble in all states of the 

phos- urioe. 

phates. The earthy phosphates may readily be pre- 
cipitated by caustic ammooia, but an estimate 
of the earthy phosphates alone ia never needed 
for clinical purposes. But an estimate of the 
total amount of phosphates, both earthy and 
alkaline, is occasionally of importance, par- 
ticularly in diseases of the nervous centres, for 
there is a marked increase in the total amount 
of phosphoric acid and alkaline phosphates 
excreted in all those inflammatory diseases of 
the brain in which metamorphosis of nerve 
tissue is taking place. Dr. Bence Jones' first | 
established this fact. If we desire, therefore, i 
to estimate the amount of phosphoric acid ex- 
creted with the urine, we must obtain the total 
amount of both alkaline and earthy phot 
phates. 

The earthy phosphates are first precipitated 
by ammonia ; the next step is to convert the i 
alkaline phosphates into insoluble magnesiar 
phosphates. A solution of sulphate of mag 
nesia has a small amount of hydrated oxide 
precipitated by addition of a few drops of caus- 
tic ammonia; this should be quickly re-dis- 
solved by the addition of hydrochloric acid, 
by which a small amount of chloride of am- 
monium is formed ; the whole is then rendered 
again alkaline by a fresh addition of ammonia; 
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The this is then added to the urine with a little 
phoS' acetic acid, by which the soluble phosphates 
phates. are precipitated as ammonio-magnesian phos- 
phates, which, with the other phosphates first 
precipitated, may be collected on a filter, 
washed, dried, and weighed. 

Another and more accurate method for de- 
termining the total amount of anhydrous phos- 
phoric acid is by volumetric analysis with the 
nitrate of uranium, and a solution of acetate 
of soda with free acetic acid to insure the com- 
plete precipitation of the phosphate of ura- 
nium. 

For the details of this process the Syden- 
ham Society's edition of Neubauer and Yogel's 
work may be consulted.^ 

The The chief, in fact the only point of clinical 

chlo- significance in reference to the presence or 
rides, absence of the fixed chlorides of sodium from 
as the urine is in parenchymatous inflammation 
chloride of the lung — pneumonia; in which disease, at 
of the very acme of the inflammatory condensa- 
sodium, tion of the lung, the chloride of sodium alto- 
gether disappears from the urine, and reap- 
pears as the process of resolution advances. 
This fact, first noticed by Dr. Eedtenbacher, 
was made the subject of an interesting paper 
in the " Medico-Chirurgical Transactions" of 
1852,^ by Dr. Lionel Beale, and has since been 
constantly recognized in clinical teaching in 

' Or the more recent French translation noticed at p. 249. 
« Vol. XXV. p. 325. 
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The casea of pnemnonia. Tbe practitioDer should.'! 
chlo- always, in these cases, verify the fact for him-j" 
_rides. self, particularly watching the period of thej 
reappearance of the chloride as marking aM 
favorable element in prognosis. 

The process for all ordinary purposes is al 
simple one. The urine to be examined shouldj 
be first acidulated with a drop or two of pure! 
nitric acid, and afterwards a few drops of al 
solution of uitrate of silver added. Tbe chlo- 1 
ride of silver thrown down, which is iosolublol 
in nitric acid, is proof of the presence of thai 
chlorides, and if no cloud he produced it isl 
concluded that the chlorides are absent. 



Fig. 7. 




For all ordinary pnrpofles this rough proces 
i sufficient. But Dr. Buule iu his paperj 



260 THE URINE. 

CHEMICAL 
PROPERTY. 

The pointed out a fallacy which might constantly 
chlo- occur from the presence of hydrochlorate of 
rides, ammonia which is frequently present in the 
urine, and which would give to the nitrate of 
silver the same precipitate as if a fixed chlo- 
ride were present. He, therefore, evaporates 
a given quantity of urine in a water bath to 
dryness. The solid residue is incinerated by 
exposure to a dull red heat till thoroughly 
decarbonized. Whatever fixed salts were left 
were dissolved in distilled water acidulated 
with nitric acid. The nitrate of silver solution 
would thus prove the presence or absence of 
the fixed chloride of sodium. In the paper 
just quoted Dr. Beale further showed that the 
chloride of sodium absent from the urine in 
the acme of the inflammatory process was 
stored up in the hepatized lung, and made its 
appearance in the sputa, for the sputa in pneu- 
monia contain a larger proportion of chloride 
of sodium than healthy pulmonary mucus. 
Hence Dr. Beale concludes that the absence of 
chloride of sodium from the urine during the 
stage of hepatization depends on a species of 
attraction between the inflamed lung and the 
chloride, and that when resolution occurs this 
force of attraction ceases, and whatever portion 
of the salt is not excreted with the sputa is 
reabsorbed and appears in the urine in the 
usual way. 

The process for determining the amount of 
chlorides by volumetric analysis requires a 
standard solution of nitrate of silver and a satu- 
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■ rated solution ordiromate of potash. In this \ 

process the albumen, if any present, raual first I 

be removed from the urine. ' 
Tfte But little clinical importance is attached to 
Bul- any variation of these salts. Their presence 

I hales, in the urine is easily shown by acidulati ng the ^^J 

I urine with a few drops of perfectly pure hy- ^^M 

I drocbtonc acid and then adding a solution of ^^H 

I the chloride of barium. The white precipitate ^^H 

I is insoluble in all the acids. These salts are ^^H 

I increased in chorea, also in inflammation of ^^H 

the brain; in which latter disorder they are ^^^ 
accompanied by an increase of the phosphates. 

Ako/tol. The presence of alcohol in the urine is of ■ 

I physiological rather than of pathological im- ^^H 

poriance. It was formerly supposed that all ^^M 

the alcohol receivetl into the organism by the ^^M 

mouth in whatever form, whether as spirit or I 
wine or other fermented liquid, was completely 

oxidized in the system, and disappeared as | 

carbonic acid and water, with some other pro- ^^H 

duct of its metamorphosis. It was subsequently ^^H 

affirmed that the greater part passed unchanged ^^H 

through the kidneys and appeared as alcohol i 

in the urine. Dr. Anstie, in his work " Stimu- | 



accompanied by an increase of the phosphates. 
The presence of alcohol in the urine is of 
physiological rather than of pathological im- 
portance. It was formerly supposed that all 
the alcohol receivetl into the organism by the 
mouth in whatever form, whether as spirit or 
wine or other fermented liquid, was completely 
oxidized in the system, and disappeared as 
carbonic acid and water, with some other pro- 
duct of its metamorphosis. It was subsequently 
affirmed that the greater part passed unchanged 
through the kidneys and appeared as alcohol 
in the urine. Dr. Anstie, in his work " Stimu- 
lants and Narcotics," first questioned this an- 
nouncement, and proved that only a small frac- 
tion of the alcohol received by the mouth is 
excreted by the kidneys, and it is now admit- 
ted that Dr. Anstie'a conclusions are right, and 
that only a minute portion of the alcohol titkeit^ 
is found in the 
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A IroJiol, Dr. Dupr(S has made many experimeqts in 
this direction, and has shown that alcohol by a 
^ refined chemical process can be detected in the 
urine even several hours after the stimulant had 
been taken, and he also quantitatively proved 
by these experiments that the total proportion 
of alcohol eliminated by the kidneys is an ex- 
cessively small fraction of what had been re- 
ceived through the mouth. 

Dr, Dupre^s process for determination of the 
presence of alcohol in the urine, — The urine, in 
as large a quantity as can be obtained, is care- 
fully distilled, and the distillate re-distilled 
carefully, and, if necessary, even a third time. 
The distilled fluid is then subjected the action 
of bichromate of potass and sulphuric acid, 
which oxidizes any alcohol present and con- 
verts it into acetic acid. This is subsequently 
recovered by distillation, and the fluid obtained 
saturated with baryta carbonate, and the ace- 
tate crystallized, dried, and weighed. The loss 
by weight after incineration gives the amount 
of acetic acid, which by calculation can be re- 
duced to the amount of alcohol from which it 
had been produced. It is quite clear that this 
process can only be conducted by an experi- 
enced and expert chemist. 

Another method simply qualitative has been 
proposed by M. Lieben, and of much easier ap- 
plication if it can be relied on. It is said by 
this new test that alcohol was detected in the 
urine of a man half an hour after he had drank 
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', a bottle of wine; and tb.it fresh samples of J 
uriue taken an liour later, and one examined J 
two hours and a half after the wine had 1 
taken, supplied evidence by this teat of the 
presence of alcohol.' The test is said to be ca- 
pable of detecting one part of alcohol in 12,000 
parts of water. This very delicate test depeoda 
on the conversion of alcohol into iodoform in 
the presence of iodine and au alkali. Iodoform 
crystallizes in besagonal plates or six-rayed 1 
stars. 

The method of applying the test is to distil I 
carefully the urine. The distilled liquid i 
then poured into a lest-tubc into which has I 
been introduced a few grains of iodine and a I 
few drops of potash solution, and the whole 1 
heated. If alcohol be present a yellow crys- 
talline precipitate of iodoform occurs, sooner 
or later, according lo the dilution of the liquid. 
The microscope demonstrates the crystalline 
forms above mentioned, which gives greater 
certainty to the crystalline character of the ] 
precipitate. 

In a pathological sense ihe presence of albn- I 
men in the urine occupies the very highest I 
place of importance. Its connection with, and ] 
indeed its itiguificance of one of the most fatal 1 
class of, disorders, entitles it to precedence J 
before all other substances foreign to healthy I 
urine. It may be derived from various b< 
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Alhu- or through various channels ; but till its source 
men. and origin are made out, albumen in the urine 
will be the source of anxiety both to physician 
and patient. Whenever blood or pus is pre- 
sent in the urine, albumen will be there also, 
as it is a constituent of the serum of the blood 
as well as of the liquor puris. These, for the 
present, may be dismissed from further notice, 
as may the presence of a trace of albumen in 
the urine of men, containing gonorrhoeal pus 
or gleety mucus, or in the urine of women 
suftering from leucorrhoea. It is when unac- 
companied by blood or pus, and when it is 
more or less persistent or permanent in its ap- 
pearance in the urine, that its presence assumes 
such pathological importance, and becomes 
indicative of serious renal disorder. 

The following are the diseases in which 
albumen occurs in the urine, in the first group 
permanently, in the second temporarily : — 

Group I. Permanent. — Acute albuminuria, 
chronic albuminuria, in every form — signifi- 
cant of inflammatory, granular, fatty, amyloid, 
and atrophic degeneration of the kidneys. 

In cases of cardiac or pulmonary disease, 
with dropsy, from obstructive circulation, 
through the kidneys. In valvular diseases of 
the heart ; in chronic 'bronchitis ; emphysema 
with cardiac dilatation, in calculous and tuber- 
cular disease of the kidneys with purulent urine. 

Group II. Temporarily. — In many blood 
poisons; in scarlet, enteric, and typhus fevers; 
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in diphtheria; in erysipelas; in severe pneu- 
monia; in cholera; in seminal emissions. 

Associated with blood or pus — in nephritis 
in all cases of hajmaturia ; in gonorrhcea, gleet, 
and stricture; in leucorrhcea; from the ac- 
tion of turpentine — of cantharides, after the 
ingestion of certain articles of diet, as in some 
cases of disordered digestion, after eating shell 
fish, crabs, or lobsters, &a. In purpura hem- 
orrliagica albumen may appear in the urine 
without blood. — Dr. Parkes. 

Dr. Owen Rees has pointed out the fact that 
the resinous principle of copaiba gives to the 
urine a cloudiness on boiling, which maj be, 
and has been, mistaken for albumen. 

Processes /or estimating/. — Albumen in solu- I 
tion of an acid fluid will coagulate at &ny ' 
temperature above 140° Fah. ; if alkaline no 
coagulation takes place. To determine its 
presence in urine, a test-tube is half filled with 
urine, and if not acid, to be acidulated bj dilute 
acetic acid and boiled. The albumen, if present, 
clouds the fluid and forms, according to the 
proportion present, a small or abundant, a fiae 
or coarse, coagulation, which, when at rest, 
settles as a sediment. The height it occupies 
in the tube forms an approximate estimate of 
the amount of albumen in the tube. Thus, if 
we suppose the tube graduated into twelve 
parts, we estimate the sediment as ,'j. i, J, }. &c. 

This is sufficiently near for clinical purposes. 
It is advisable to add a drop or two of nttrie 
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Alhu' acid after boiling, to insure the solution of any 
men. earthy. phosphate which may have formed by 
the disengagement of carbonic acid. 

When there is but a trace of albumen pre- 
sent, it may the more readily be detected by 
half filling a test tube with urine, and pouring 
down the side of the tube a small quantity of 
nitric acid, so carefully that it descends by the 
side of the glass by its own gravity, and occu- 
pies the bulb of the tube without mixing with 
the urine. At the line of junction between the 
acid and the urine a delicate cloud is formed 
if albumen be present. Uric acid in excess 
will sometimes occasion a doubtful cloud. 
Under the microscope a drop from the cloud 
will be granular if it be albumen, crystalline 
if uric acid. 

A very minute quantity not perceptible by 
heat and nitric acid, or nitric acid alone, may 
be rendered apparent by tincture of galls, or 
by absolute alcohol or chloroform. 

An appropriate estimate of the amount of 
albumen in any given sample is all that is 
usually needed in clinical practice. To obtain 
an estimate of the total amount passed in the 
urine in the twenty-four hours is only required 
in certain special inquiries. The reader is re- 
ferred to the works of Dr. Thudichum, Dr. 
Parkes, and others for further information on 
this point 

If it be required to determine more accu- 
rately the amount of albumen by weight in 
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AllU' any given sample of urine, an accurate balance, 
men. a weighed filter before use, and a competent ] 
drying apparatus are necessary. The coagu- 

»lated albuminous fluid is thrown on the filter, 
and subsec[uently washed frequently with hot 
distilled water. The filter and filtrate are then 
carefully dried and weighed; deducting the 
weight of the filter gives the weight of albumen. 
AJlntmi- It occasionally happens that in the favorable 
nose, progress of cases of albuminuria a time ar- 
Ihilijied rives when the ordinary tests by heat and 
albumen, nitric acid separately fail to detect the presence 
of albumen. This is frequently the case in 
those who have bad albuminuria after diph- 
theria. Sometimea nitric acid alone will not i 
detect it, at others boiling will not detect it. J 
Sometimes boiling produces a cloud, which i 
taken up by nitric add, which would indicate 
the presence of phosphates, but on cooling a 
granular deposit of albumen falls. Sometimea 
nitric acid produces a cloud, which is taken up 
by boiling, and reappears again, as in the re- I 
verse process, on coolipg. 

This modified form of albumen is, however, , 
always distinctly made manifest by tincture of I 
galls. The cases in which this modification of ] 
albumen occasionally occur are those in which J 
the assimilative process is not properly per- ] 
formed, so that errors of diet, and a certain ] 
form of imperfect digestion, are the most fre- 
quent causes. I have met with it more than 
once in patients afler eating shell-fi^b. I have I 
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Albumi- met with it also in those of a nervous temper- 
nose, ament, anxious about every symptom of their 
Modified health, who examine their own urine, and, 
albumen, finding what they conceive to be albumen of 
the blood, forthwith give themselves up to the 
fear of commencing Bright's disease. Healthy 
out-of-door exercise, the mineral acids, and 
care in the food they take, will soon cause the 
disappearance of this suspicious state of the 
urine. The most, persistent case of this dis- 
order occurred in the person of a clergyman 
who suffered from psoriasis, and in whose 
urine this substance had been detected by him- 
self, as he was a dabbler in chemistry, taking 
the specific gravity and degree of acidity in 
every quantity of urine passed night and morn- 
ing. I was at first disposed to think, as uric 
acid was present in abundance, that it was the 
cause of the apparent eccentric behavior of tho 
urine towards acetic and nitric acids, but it was 
not so ; the sediment, however obtained, was 
always resolved by the microscope into the 
fine granular appearance characteristic of albu- 
men. The tincture of galls, moreover, set the 
question at rest. 

The properties and chemical composition of 
this form of modified albumen, the deutoxide 
of albumen, as Dr. Bence Jones proposes to 
term it, require further investigation. 

Sugar. Sugar or Glucose. — Sugar, it is said, has 
been found in minute quantity in the urine of 
persons otherwise healthy, and particularly 
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after some varieties of food. Tbis ia probable, , 
as in theso-called intermitting diabetes the urine 
of digestion is saccharine, while that after ten 
or twelve hours' fasting, that of the morning 
( Urina sanguinis), contains none. I once found 
sagar in the urine of a drajfman, a large, bulky I 
man, who drank several quarts of beer daily. 
Dr. Bence Jones found sugar in the urine of 
patients who had taken ether as an anieslhetic. 
Chloroform produces like effects. Thus sugar 
may appear in the urine without the patient , 
having diabetes. To constitute this disorder, 
not only does the urine contain a notable 
quantity of sugar, but the amount of urine 
passed greatly exceeds the average quantity 
of health; it is of very high specific gravity — 
1030 to 1050, perhaps higher — has an aro- 
matic odor (not always), and is usually asso- 
ciated with thirst, uuappeased hunger, and 
emaciation. 

The detection of sugar in the urine in an 
ordinary case of diabetes is not difficult. Cer- 
tain tests are necessary, and particular methods 
of manipulation required. 

Tiie usual copper teat (Trommer's) depends 
on the property possessed by grape sugar, and 
other organic products, such as all the essential ■ , 
oils, of deoxidizing many metallic oxides, or 
reducing them from a higher to a lower state ■ 
of oxidation, or even to metallic purity. Those 
metals only are employed whose oxides of the 
lower grade possess characteristic colors. 

23* ' 
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Sugar, The following are the most characteristic 
tests for sugar in the urine : — 

Liquor Potassse, — The suspected urine is 
boiled in a test-tube with half its bulk of liquor 
potassas. If sugar be present, the mixed fluids 
acquire a deep orange-brown color from the 
formation of melassic acid, for it is one of the 
properties of sugar to be converted into this 
acid (called by some chemists the sacchaluric 
acid) when boiled with a caustic alkali. It is 
known as Moore^s test. 

The Oopper Test, called Trommer^s Test. — 
Tests required, liquor potassas and a solution 
of sulphate of copper. The liquor potassae 
must be pure and free from carbonate or sul- 
phate. A large sized test-tube is filled to one 
third of its capacity with the urine ; two drops 
of the solution of the sulphate of copper should 
now be added, and the whole made strongly 
alkaline by adding the liquor potass». A 
grayish-green color is formed, which is a 
hydrated oxide of copper, which is redissolved 
by the excess of alkali, and the solution be- 
comes blue. The whole is now gently boiled 
over a spirit lamp. A bright orange color is 
first produced if the quantity of sugar be large. 
As the heat increases this changes to a deep 
chocolate or coffee brown, or even red, when 
the suboxide is reduced to metallic copper. 
The chief precaution in using this test is to 
avoid using too much sulphate of copper. 

These two tests are, practically, the most 
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Sugar, useful for clinical parposea, as the ingrediental 
are always ready at hand, and theexamioatiofll 
occupies but a few minutes. 

Of the other teats baaed on the same princi- 
ple aa Trommer'a one is known as Hunefeld'a, ■ 
which consists in the reduction of cbrc 
acid, the solution of which is an orange red,.] 
becoming of a brown bistre color, when added ■ 
to urine containing sugar and exposed to strong^ 
light, first being slightly warmed. 

This test is fallacious, as many of the organio I 
constituents of the urine, urasmatine particu-f 
lariy, deoxidizes chromic acid. 

The use of the blue hydrated oxide of cop- 1 
per, known aa Capezzuoli's test, is similar in J 
principle and application to Trommer'a andl 
not nearly so bandy. Liquor potasaa ia added I 
to the suspected urine in a tall glass, to thia I 
some of the blue hydrated oxide is added, and I 
the mixture set aside ; in a few hoars the edge J 
of the deposit becomes yellow, and eventually | 
red, from the reduction of the suboxide and | 
metallic copper. 
>Runge's lest by aulphuric acid, and various 
other reduction tests, such as the bichloride of 
mercury, the amraonio-nitrate of silver, or the 
bichloride of tin, are not applicable to clinical J 
practice, and their description ia omitted iafl 
consequence, 

Fehling's solution. — This is a modification of 
Trommer's copper test. It is a solution of 
sulphate of copper in combination with 
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Sugar, solution of tartrate of potash, and soda, and 
liquor potassae. The mixture consists of 34.65 
grammes of crystallized sulphate of copper, 
173 grammes of tartrate of potash and soda, 
with 80 grammes of caustic potash in one litre 
of water. This mixture is readily decomposed 
by the action of light or carbonic acid, and 
exposure, therefore, to the air renders its indi- 
cations fallacious. But this may be easily 
obviated by keeping the solution of sulphate 
of copper in one bottle and the solution of the 
tartrates and caustic potash in another, and 
mixing them in equal proportions when re- 
quired for testing. Care must, however, be 
taken that, if for volumetric analysis, these 
proportions are accurately preserved. 

Quantitative estimation. — In the treatment of 
diabetes it is of considerable importance to be 
able to estimate with a moderate degree of 
accuracy the amount of sugar per ounce voided 
by the patient. 

To determine the absolute quantity passed 
in the twenty-four hours is not necessary for 
therapeutical purposes. It a is very tedious 
and uncertain process. The nearest approach 
of any practical value is to take two samples 
of the patient's urine; one passed shortly after 
food, and another passed after several hours' 
fasting. That passed in the morning on rising 
is the best. These two periods represent the 
amount of sugar probably derived from the 
food, the latter from the blood, and represents 
the products of the morbid gluco-genesis alone. 
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Siiffar. EstirnalLon of. — There are three methods 
■which may be employed for the determining 
the proportion of sugar per ounce. I, By volu- 
metric analysis. Fehling's copper test just de- 
scribed is so prepared that a measured quan- 
tity corresponds to a known weight of grape 
sugar. But the process occupies too much 
time for clinical purposes, and moreover re- 
quires a good deal of manipulative skill, which 
every practitinner does not possess. The two 
others are simpler and even more reliable 
methods, a3 they require little or no special 
chemical skill, 

II. Bij fermentation. The most elegant of| 
these is that proposed by Dr. Roberts, of Man- 
chester, aud is based on the fact that every de- 
gree of density lost, as estimated by the urino- 
meter, by the fermentation of saccharine urine, 
corresponds to one grain of sugar converted 
into alcobol, carbonic acid, and water, so that 
if before fermentation the specific gravity of 
the urine was 1040, and after fermentation 
was observed to be 1018, this would corre- 
spond to twenty-two grains of sugar to tha 
ounce of urine which bad disappeared by fer- 
mentation. 

It is a process of very easy application, and 
requiresabouttweoty-fourhours for its comple- 
tion. Ilaving taken the specific gravity of the 
fresh passed urine, from four to six ounces are 
placed in any convenient glass vessel; a tall 
cylindrical glass is the best ; to which must be 
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Sugar, added a morsel of Grerman yeast, or ordinary 
brewer's yeast if the former is not to be ob- 
tained, and the vessel placed in some warm 
place or receptacle which will insure the tem- 
perature not falling below 80° nor rising above 
100° for the next tWenty-four hours. 

At the end of this time the urine will have 
become turbid, with a frothy scum on the top, 
and a sediment of the lees at the bottom. 

The urine is now completely decanted, and 
if still warm, allowed to fall to the temperature 
of the air, and the specific gravity of the fer- 
mented urine taken. The difference in degrees 
before fermentation and after corresponds to 
as many grains of sugar per ounce converted 
into alcohol, carbonic acid, and water^ 

III. By volume or weight of carbonic acid pro- 
duced. This consists in calculating the amount 
of sugar lost by fermentation from the volume 
or weight of carbonic acid evolved. 

Thus, one cubic inch by volume of carbonic 
acid corresponds nearly to one grain of sugar ; 
or, more accurately, 100 cubic inches by volume 
of carbonic acid equal 1066 grains of diabetic 
sugar, while 100 grains by weight of carbonic 
acid equal 225 grains of diabetic sugar. To 
obtain these results considerable experimental 
skill is required, besides apparatus, which is 
only to be found in working laboratories. An 
accurate balance turning to the O'OOl of a 
grain ; Liebig's bulb apparatus, with connect- 
ing tubes to dry the gas by passing it over 
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iS'uyar. fused chloride of calcium, and then absorbinj 
it in the bulb filled with fused potash, all of 
which must be accurately weighed before and 
after the fermentation is finished. To estimate 
the sugar by the volume of carbouie acid, a 
mercurial trough, a graduated glass receiver 
to collect the gas over mercury with a properly 
adjusted receptacle for the urine, with securely 
adapted connecting tubes to conduct the gas to 
the graduated receiver, are required. It must 
be evident that these processes are not adapted 
for ordinary clinical practice. 

Dr. Roberta' method is sufficiently accurate 
for all therapeutic purposes, and requires bun 
ordinary care, 

A very accurate estimate of the amount of 
sugar present in any given fluid may be ob- 
tained by this instrument. It is, however, 
not likely to be in the possession of those who 
are not working analytic chemists. Never- 
theless, the student of medicine should be ac- 
quainted with its use. It is now very com- 
monly employed in commerce, particularly in 
sugar colonies for testing cane juice, syrupa, 
&c. The instrument must first be carefully 
adjusted, directions for which are usually given 
■with the instrument. The urine to be exa- 
mined must be free from all turbidity, and as 
colorless as possible ; it must be filtered, there- 
fore, through animal charcoal, any albumen 
present being first removed. The filtered 
urine is then carefully poured into the tube of 
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The the instrument, care being taken to exclude 
polari- any air bubble, which is done by filling the 
scope, tube above the brim, and dexterously sliding 
a glass cover sideways so as to bring the fluid 
accurately in contact before screwing on the 
cap. A strong light is necessary. The ob- 
server looks through the eye-piece at the light, 
and shortens or lengthens the tube, until a 
line dividing the field into two halves verti- 
cally is distinctly visible. 

As the tube is turned from zero to 90°, the 
prismatic colors appear in the following order 
— yellow, green, blue, violet, red. Some prac- 
tice is necessary to enable the eye to determine 
when the spectrum is divided into two equal 
halves of color of equal intensity. When the 
two halves are similar in color, the scale is 
read off, and the number of degrees from zero 
indicates the amount of sugar present. 

In a very useful little work, " A Guide to 
the Examination of the Urine," by Dr. Wick- 
ham Legg, there are very good directions for 
the use of the polariscope for the estimation of 
sugar. 

Cystin. Cystin is a substance of very rare occur- 
rence in the urine. It was discovered by Dr. 
Wollaston in calculi, but it has been observed 
dissolved in the urine, and deposited afler 
being passed as six-sided plates and hexagonal 
stellaD. These crystals are the only means of 
diagnosis, and they are very characteristic. 
Cystin is soluble in caustic ammonia, and may 
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Cijslin. be precipitated by acetic acni and cryatallizi 
in hexagonal tablets or plates It ilsodeposi 




Cyjtln. 



from tbe urine spontaneously in similar forms.' 
This substance ia of interest in a chemico- 
pathological point of view, from its containing 
so large an amount of sulphur as 27 per cent. 
In a clinical point of view its importance ia 
chielly in relation to the possible formation of 
a cystine calculus. The urino containing cys- 
tine when passed is usually feebly acid, has a 
peculiar odor, is slightly turbid, and deposits 
the characteristic crystals on cooling. It has 
been most frequently observed in young women 
of chlorotic aspect and condition. Dr. Roberta' 
work contains an excellent account of thia 
singular disorder. 
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Leucin 

and 
tyrosin. 



Creatin 
and 

Creati- 
nine, 



These crystalline substances have been 
found in the urine, but they have no aflSnity 
to renal disease. They are significant of acute 
atrophy of the liver. They have also been 
detected in the urine of typhus patients. Dr. 
Eoberts states that the urine of a patient 
suffering from acute yellow atrophy of the 
liver, after standing forty-eight hours, deposited 
an abundant sediment of tyrosin, crystallized 
in sheaf-like bundles of acicular crystals.^ 
Leucine occurs in more rounded masses. Dr. 
Thudichum calls them balls or rhombic plates. 
In Otto Funke's plates they appear as fine 
needle-like lines, or aggregated in a stellar 
form ; the radii either infinitely acute, or pre- 
senting rhombic prismatic terminations. 

These are usually included among the sub- 
stances known as extractives in the analysis 
of urine. They occupy, apparently, a transi- 
tory position between the metamorphosis of 
muscular tissue and the ultimate development 
of urea and uric acid. They are of physiolo- 
gical and chemical interest, but of no patholo- 
gical significance, except that recent investi- 
gations on the theory and subject of ursBmia 
seem to prove that the symptoms of what is 
called uraemic poisoning, and attributed by 
Frerichs to the decomposition of urea in the 
blood, and its conversion into carbonate of 
ammonia, arise essentially from the accumula- 
tion in the blood of these products of tissue 
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f Greatin metamorphoais, creatin, creatinine, sarcine, and 

"1 OTid other extractives, which should be furtlier 

MCreali- transposed into urea and uric acid before ex- 

.e. crelion bj the kidneys. (Dr. Eoberts, p. 359.) 

Fig. 9. 
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Bile In jaundice, and in several organic diseases 

pigment, of the liver, the bile pigment finds its way into 
the urine. 

Chok' The brown pigment of fresh bile, on expo- 
pyrrhin, sure to the air, rapidly passes into a greenish 

Bili' color — the biliverdin. 
fulvin. To determine the presence of bile pigment 
Bili' in the urine, a thin layer of urine is poured 
verdin, on the back of a white plate, or on a white 
Bile tile, and to the centre of which a drop of com- 
pigment, mercial nitric acid is let fall, when, if bile pig- 
ment be present, an iridescent play of color 
takes place, commencing with a greenish-blue, 
and passing into violet, and then red, to a rosy 
hue, which soon fades into yellow, the blue 
pigment being eventually decomposed. 

The method of testing may be varied by 
half filling a test-tube with urine, and care- 
fully pouring down the side of the tube a 
small quantity of nitric acid, taking care that 
the fluids do not mix. The acid being the 
heavier fluid will pass to the bottom, and at 
the junction of the urine with the acid, layers 
of the above colors will be displayed in the 
order there described. 

If a small quantity of chloroform be«haken 
up in a tube with urine containing bile pig- 
ment, the coloring matter is extracted from 
the other ingredients, and remains in solution 
in the chloroform. If this be evaporated care- 
fully, the pigment left, gives, on the addition 
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Bile of a drop of nitric acid, a beautiful ruby red 
pigment, color. 

This method bj chloroform is a very deli- 

Icate test, as the slightest trace of bile pigment 
is taken up by the chloroform, and the appli- 
cation of nitric acid will, even with very mi- 
nute traces, exhibit the characteristic sequence 
of colors. This method is also readily avail- 
able for discovering bile pigment in other 
fluids — the serum of dropsical cavities, &a, 

Oioh'c Lehmann says, the presence of the bilia 
aciii. acids in the urine is not so rare as has gene-^ 
rally been supposed, Pettenkofer baa detected 1 
cholic acid in the uriue in a case of pneum 

Inia. In most cases of jaundice from simple ' 
obstruction in the "bile ducts, however abun- 
dant the pigment in the urine may be, they , 
are absent; while in other cases with very 
little pigment the biliary acids have been 
found. It is thought that their presence in 
the urine indicates organic disease of the liver. 
Pettenkofer's test. — -The following method is 
recommended for the detection of cholic acid 
in the urine. A certain bulk of urine is eva- 
porated to a syrup.and then extracted with pure 
alcohol. This alcoholic extract is moistened 
with a little water, to which is added a few drops 
of a solution of sugar of the strength of one 
part of sugar to four of water. Pure sulphuric 
acid, free from sulphurous acid, is then added 
cautiously by drops to the mixture, which 
21* 
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Cholic 
acid. 



then becomes turbid; but on carefully adding 
drop by drop fresh portions of sulphuric acid, 
the fluid becomes clear, at first yellow, rapidly 
passing into cherry red, then to deep carmine, 
and thence to purple, and finally into a deep 
violet blue. Too much solution of sugar frus- 
trates the test; and care is requisite to prevent 
too rapid rise of temperature on addition of 
the sulphuric acid. 

Chemists are, however, not agreed as to the 
certainty or value of the test. According to a 
recent edition and translation of Nepbauer and 
Vogel's "Analysis of the u rine," oleic acid and 
albumen give analogous reactions.^ 
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OROANIO 
P0RM8. 

Mucus 
in the 
Urine. 



The protective epithelial cells of the urinary 
passages are, in minute quantity, constantly 
present in healthy urine. When they do not 
exceed the healthy proportion, they are seen 
as a very delicate haze occupying the inferior 
layer of urine when set at rest in a conical 
urine glass. It is always more abundant in 
the urine of women than of men. This will, 
according to the sex of the patient, exhibit to 
the microscope urethral or vaginal squamous 
epithelium, or vesical mucous corpuscles. The 
latter usually predominate in the urine of 



» See French edition. Paris, 1870. Page 105. 
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I, while in women there may be a notable 
amount of squamous epithelium derived from 
the vagina; and this is especially abundant in 
those who suffer from leucorrhtea. The student 
Bhould familiarize himself with these several 
forms, that he may learn to distinguish between 
^p natural epithelium and those modiQcatious of 

^H it that are significant of disease. 

■ th< 

^H un 

^H sta 
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An increase in the apparent amount of mu- 
cous corpuscles denotes some disturbance in 
the urinary outlets. In old-standing cases of 
urethral stricture mucous corpuscles are abun- 
dant. A common cause for their increase is 
an excessive acidity of the urine. They are 
abundant in urines containing crystals of uric 
acid and oxalate of lime. They are much 
augmented in gravel or lithiasis, and in gout. 
They gradually increase in quantity after the 
stage of hffimaturta in calculous disease of the 
kidney. 

In Bonie dyapeptics, quite anart fro m renal 
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Mucus irritation, from a nervous irritable state of the 
in the system generally, the raucous corpuscles are 
Urine, wont to be in greater proportion than in health. 
In cystitis from whatever cause, catarrh of the 
bladder, gouty or calculous cystitis, the amount 
of mucus passed with the urine is very great ; 
but this is usually accompanied by pus-cells, 
and those organic products rapidly induce de- 
composition of the urea, and the mucous and 
pus-cells become disintegrated or broken up 
in part by the volatile alkali, and a viscid 
magma or jelly is formed immediately after 
the urine is passed, or even while retained 
within the bladder. 

Pus in There is a natural transition from the mucus- 
Ihe Urine, corpuscle to the pus-corpuscle. 

Mucus-corpuscles in abundance are the fore- 
runners of the pus-corpuscle from all epithe- 
lial textures. It is not possible to distinguish 
between the two cells in the transition stage. 
The mucus-cell is spherical and mono-nuclear. 
The earliest of the pus-cells are also spherical 
and mono-nuclear. But the nucleus is seen to 
elongate, to become reniform, and soon tre- 
foiled, or with a triple nucleus, and occasionally 
as many as four may be seen. Dilute acetic 
acid added to these cells render the nuclei more 
visible. The fluid (liquor puris) accompanying 
these cells is albuminous, so that purulent urine 
always displays this property. 

Pus derived from the kidneys, or the pelvis 
of the organ, is perfectly miscible with the 
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irine ; consequently the urine, when passed, is | 
ilightly opaque or creamy, and, set at rest ii 




conical urine glass, separates into two distinct 
parts — a clear upper portion, and a distinct 
sediment, yellow or creamy in color. The pus- 
corpuscles, falling aa a precipitate hy their own 
weight, settle at the bottom with a well-defined 
surface separating them from the urine ahove. 
Purulent urine has a faint acid reaction on 
heing passed, but very rapidly undergoes de- 
composition on exposure to the air. Pus is 
present in the urine in the following dis- 
orders : — 

In nephritis; in calculous nephritis; in tu- 
bercular nephritis; in calculous pyelitis; in 
tubercular pyelitis. 

Pus-cells may be seen in other disorders, but 
they are either few in comparison with these 
diseases, or the urine is vieeous from admix- 
ture of mucus, as in diseases of the bladder or 
prostate. 

In gonorrhcoa, gleet, and stricture, either 



286 THE URINE. 

ORGANTO 
FORMS. 

Pus mucous or pus-cells may be visible, but they 
in the are never otherwise than accompanied by 
Urine, shreddy membranous-looking particles, or the 
pus-cells are aggregated together in groups or 
jBlms. In leucorrhoea pus-cells may be occa- 
sionally present, but they are accompanied by 
an abundance of the squamous epithelium of 
the vagina and os uteri. 

The epithelial gland-cell from the renal tubes 
is never seen in healthy urine. 

Blood in Blood-corpuscles in the urine, are always 
the Urine, seen isolated or distinct, never in rouleaux, as 
in blood from other sources. They may be en- 
tangled in fibrinous or membranous shreds, as 
seen in the hsematuria significant of renal cal- 
culus. Or they may be formed into casts, as 
in the hasmaturia of scarlatinal dropsy and 
acute morbus Brightii. (See blood-casts.) 
Blood in the urine, from whatever part of the 
renal or urinary apparatus, will always give 
an albuminous quality to the urine. 

Diseases in which bjood appears in the 
urine: Idiopathic nephritis; traumatic nephri- 
tis from external injury; blows; penetrating 
wounds, &c. Turpentine, cantharides, taken 
internally or applied to the skin (rarely). 

First stage of acute albuminuria, after scarlet 
fever, in acute morbus Brightii: Gouty ne- 
phritis; lithiasis or gravel; calculous nephritis 
and pyelitis; tubercular nephritis; cancer of 
the kidney ; endemic haematuria from presence 
of Bilharzia haBmatobia ; prostatic disease ; 
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calculns or stone in the bladder ; polypus of 
the bladder; in purpura hemorrhagica; ocea- 
BOnallj in severe gonorrhcea. 

Henal Casts, and their significance. — In 
describing the symptoms of the several forms 
of acute and chronic morbus Bn'gbtii, the casta 
wbicb are washed from the uriniferous tubes 
were mentioned as characteristic either of a 
particular form or a given stage of the disease. 

I add here a special list of all the forms of 
casts with the disease or stage of progress of 
which it is significaiit. 

The blood-casts and the fibrinous blood-easts ' 
are synonymous. They are fibrinous moulds 
of the tubes containing blood-corpuscles. They 
arise from blood escaping from the Malpi- 
ghian bodies and coagulating in the tubes. 
( They occur in the early stage of scarlatinal 
dropsy and of acute morbus Brightii. In the 
bEematuria produced by turpentine or cantha- 
rides; in the hiematuria from injury by wound 
or otherwise of the kidneys, but not in the 
hiematuria of calculous disease of the kidney, 
nor in tubercle, nor in cancer. 

The epi- After the congestive or hemorrhagic period 
Chelial of acuto albuminuria has passed the epithelial 
cast, gland-cells of the uriniferous tubes are cast off 
in abundance; they are washed out by the 
current, and appear in the sediment of the 
urine as moulds of the tubes made np of these 
cells held together by some floe granular 
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The epi- matter. When the cella are most iiiimerouB 
thellal it is called aa epithelial cast. When the gran- 
cast, ular matter predomiaatea and separates the 
cella individually from each other, it ia called 
a granular epithelial cast. In the transition 
period of the acute form blood -corpuscles often 
accompanying the epithelial cell. 

With these epithelial casts there are con- 
stantly seen, both in the cast as free or isolated. 



F,g. 11. 




aa. Epitbi 



cells of a size much larger than the epithelial 
cell ; thef^ are not only highly granular, but 
contain numerous highly refrautiye nuclei. 
These are the large compound granule-cell, or 
Gluges' corpuscle. 
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These epillielia! granale-casts with the lai 
compound granule-cell are aigniflcaut of tlie 
second stage of acute albuminuria, and they 
represent the acute desquamative nephrilia of 
. Dr. George Johnson, and the tubal nephritis of 
Dr. Dickinson. 

It occasionallj happens that the epithelid 
cell is replaced by the presence of pua-oorpusJ 
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cles, which are moulded together aa the 

thelial cells are and washed out, tot as isolated 

cells, but in these uyliudrical groups. They 

are rare, but the cases do not differ, as regards 

symptoms, from those in which the epithelial 

cast alone is visible. They represent an aculttj 

form of albuminuria. i 

In the chronic varieties of albuminuria castol 

and are seen free from ceils, or the vestige only oft 

granular one here and there ; but these casts have a dis- 

cusls. tiuct granuSar appearance, and in the fine 

granular matter, or in more transparent part 

^^^^ of the cast, numerous isolated, highly refrac- ^^^ 

^^^L live grains or molecules are seen. ^^H 

^^^1 These appear to be the nuclei of abortive 0^^^| 

^^^B of broken-up disiutcgratud cells. When largq^^H 
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Fatty or a few oF them coalesce together, they have 

and all the characteristic refraction of fat grains, 

granular These when grouped together in granules, 

casts, both of large and small dimension, give a dis- 
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tinetlj fatty aspect to the cast, and these are 
designated fatty casts. They are most charac- 
teristic of the fatty and amyloid form of degene- 
ration. 

Granular casts are also mat with in the 
chronic albuminuria of cardiac and pulmonary 
dropsy. In these dropsies with albuminuria 
casts are occasionally seen which are perfectly 
hyaline or transparent, with a well-defined out- 
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Fatly line, but with fissures as if the mould were 
and split. 

granular Casta very densely granular are met with in 

caslt. the amyloid form of disease, and Dr. Dicken- 
son says they will receive the characteristic 
orange-brown stain by aqueous solution of io- 
dine. 
Syaline These were formerly very inappropriately 

casts, termed glaaay casts. They are perfectly trans- 
parent moulds or cylinders, with a well-defined 
outline; in their simplest form they are free 
from all other material, perfectly transparent 

FiR. IB. 




and colorless. Mostly, however, they have 
hero and there a minute isolated granule, or 
sometimes even a compound granule-ceil i 
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Hyaline tached to them. Sometimes they present a re- 
casts. markable fissure or split half across the diame- 
ter. 

They are met with in the latter stage of the 
acute forms of albuminuria, and when they 
succeed to the epithelial casts of the earlier 
period, they are of favorable import — repre- 
senting what may be termed a catarrhal state 
of the tubes, and implying a gradual subsi- 
dence of the graver symptoms. They are also 
met with in all the chronic forms of albuminu- 
ria, when their significance will depend greatly 
on the accompanying symptoms of the patient. 
In every case they represent a passive, not an 
active state of disease. 

These casts have their analogue in the pitu- 
itary secretion which is produced in catarrhal 
conditions of the bronchial tubes. 

Tuber- From the several cases of tubercular disease 
cular of the kidney which I have had an opportu- 
maiter. nity of examining, I greatly doubt if there be 
any conditions of the pus and urine, which in 
themselves are pathognomonic of tubercle. 
The diagnosis must rest on the antecedent and 
concurrent symptoms. It has been thought 
that the presence of granular matter in the pus, 
insoluble in dilute acid, was symptomatic. I 
have not been able to verify this statement. 

Cancer In rare cases these may be seen in the urine. 

celk. Large fusiform or pyriform cells containing a 
variety of nuclei represent their general cha- 
racter. 




k 




^'Spermatozoa. — The only importance of the 
presence of the spermatic germs in the urine, 
in relation to diseases of the kidney, rests 
on the fact that urine containing a minute 
quantity of the spermatic fluid will yield evi- 
dence of a trace of albumen. It happened re- 
cently to me to see a gentleman very nervous 
about his health, and who had got into the 
foolish habitof testing his own urine, and who 
believed that he was likely to have albuminu- 
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ria, often bringing me samples of hia water in 
which he thought he'had detected albumen, 
but in which none could ever be detected by 
25* 
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Sperma- myself, did on one occasion bring some passed 
tozoa. that morning before rising which he said 
was unmistakably albuminous, although only 
slightly. Nitric acid and heat, and nitric acid 
alone, as well as tincture of galls, gave decided 
proof of the presence of a trace of albumen. 
On examination by the microscope a conside- 
rable number of spermatic germs were seen, 
which at once proclaimed the source of the 
albumen, and convinced the patient that the 
cause of his anxiety was found in the ordinary 
healthy function of the organs of generation, 
for that morning an act of coition had immedi- 
ately preceded the last micturition, and once 
more the nervous fear of impending morbus 
Brightii was dispelled. 

Vibrios. These make their appearance only on the 
commencement of the putrefactive process. 

Fig. 19. 
Vibrios. 

They are significant only of the decomposition 
of the urine. 

Sporules. In urine containing sugar or albumen, or 
both, at a temperature not lower than 70° Fah., 
and by free exposure to the air, a number of 
minute bodies will be generated, which are 



■. either tbe sporulea of the penicilium glaiicum, 
or those of the sugar fungus — the toruleecere- 
visiae. Dr. IlasaaU communicated to the Medi- 
cal and Chirurgical Society an important paper, 
which was pubHshed in the 36th volume of the 
" Transactions," 1853, " On the Development of 
TorultB in the Urine," in which he demon- 
strated very clearly the distinction between the 
eporules developed in albuminous, and those 
in saccharine urine. These aporulea are de- 
veloped in urine in which tbe quantity of sugar 
ia so minute that the copper teat fails to detect 
it ; and, therefore, the formation of those torulie 
or germs has been suggested as a test for sugar 
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in the urine when the quantity may be too 
minute for the chemical agency to determine 
its presence. The aporulea of the penicilium 
glaacum, arising in albuminoua urine, are very 
easily distinguished from thoae of the torulic 
cerevisiee. Dr. Hassall'a paper ia illustrated 
with drawiegs tracing these growths from tha 



Sporules. sporule stage to tbat of the Blatnent and ttallas, 
and ultimatelj' to that of complete fructification. 
The distinction between the sporules of albu- 
minous urine and those of saccharine urine 
are of importance to the student. They may 
both occur in the same urine, however. The 
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sporules of penicilium glaucum are small, 
minute, ovoid spores, which soon elongate, and 
grow by lengthening in the long diameter, and 
presenting, slowly, appearances similar to a 
string of sausages. The sporule of the sugar 
fungus is much larger, spheroidal, has a double 
wall, and the contents of the cell are granular 
and nuclear ; growth also takes place by elon- 
gation, but the filamentous stage is more dis- 
tinctly bead-like than that of the penicilium. 
The student should develop these sporules in 
urine and study the forms for himself. 

Ova. — Reference has already been made to 
the endemic htematuria of certain countries — 
the Cape of Good Hope, Egypt, &c. 
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Ova. From the careful observations of Dr. John 

Ilarley we are in possession of facts connected 
with the development of the ov.i of thehaatna- 
toid worm — the BilLarzia hEBmatobia. In a 
paper published in the 47th volume of the 
" Medico-Chir. Transactions," the ova of this 
entozoon are figured. The student is referred 
to these plates, and the accompanying paper, 
for a succinct history of these eatozoa. 

Echino- Echinococcus in. Ike Urine, — Hydatids in the 
cocci, kidneys are of rare occurrence. Some two years 
since a man who was occasionally employed 
by me in the country as a plumber and painter, 
and who had fallen into ill health, incidentally 
mentioned to me that he was troubled \a hia 
water; and on bringing to me a sample, I 
found it was filled with'liydatid cysts, varying 
in size from a millet seed to that of a good- 
sized pea. He bad been subject to epileptiform 
seizures from his youth. Latterly he suffered 
much from spasmodic asthma. Eventually he 
became dropsical and died. But to the last he 
passed immense numbers of these echinooocci. 
The urine accompanying them was from the 
first examination of it albuminous, 
Ko post-mortem examination was made. 
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ANALYSIS. Edited by C. L. Bloxam. Fifth American, from 
the fifth and revised London edition, with numerous illustrations. 
1 vol. royal 12mo. of 350 pages, cloth, $2 25. 

BRODIE (SIB BENJAMIN) . CLINICAL LECTURES ON SURGERY. 
1 vol. Svo., of 350 pages, cloth, $1 25. 

CHAMBEBS (T. K.) THE INDIGESTIONS ; OR, DISEASES OF THE 
DIGESTIVE ORGANS FUNCTIONALLY TREATED. Third 
American Edition, thoroughly revised by the author. 1 vol. Svo., 
of over 300 pages, cloth, $3 00. {Just ready,) 

COLOMBAT DE L'ISEBE. THE DISEASES OF FEMALES. Trans- 
lated by Charles D. Meigs, M.D. Second edition, with numerous 
illustrations. 1 vol. Svo., of 720 pages, cloth, $3 75. 

CABPENTEB (WM. B.) PRINCIPLES OF HUMAN PHYSIOLOGY, 
WITH THEIR CHIEF APPLICATIONS TO PSYCHOLOGY, PA- 
THOLOGY. THERAPEUTICS, HYGIENE, AND FORENSIC 
MEDICINE. A new American edition edited by Francis G. Smith, 
M.D. With nearly 300 illustrations. In one large vol. Svo., of 
nearly 900 closely printed pages, cloth, $5 50; leather, raised 
bands, $6 50. 

PRINCIPLES OF COMPARATIVE PHYSIOLOGY. New Ameri- 

can, from the fourth and revised London edition. With over 300 
beautiful illustrations. 1 vol. Svo., of 752 pages, cloth, $5 00. 

PRIZE ESSAY ON THE USE OF ALCOHOLIC LIQUORS IN 

HEALTH AND DISEASE. New edition, with a Preface by D. F. 
Condie, M.D. 1 vol. 12mo. of 178 pages, cloth, 60 cents. 



B OF LECTURES 



' GREAT BRITAIN AND TIIS 
plBment faj R. H. QriOth. In ana 
untniniiig 213 i [lustra tioiw, eilra 
oiom, 14 00. 

CHtraCHILL (FIEETWOOD). ON THE THEORY ATJD PRACTICE 
OP MIDWIFERY. A no* American from the fonrth reWaod Lon- 
don eilitian. With Dotes and nildUioDS fa; D. Frsncis Condie, M.D. 
With iibout ZOO illDBtrations. In one handsome 8r». vol. of nearly 
7UU pnges, eitra olotfa, $i 00 ; leather, $i 00. 

ON TOE DISEASES OP WOMEN : mCLUDINO THOSE OP 

FREUNANCV AND CQILDBED. A new Ameriaan edition re- 
viled by the author. Witb notes and additions by D. Pmncia Condi», 
M.D. In ans lurga and handsome Bro, toI. ot 7B8 pugee, witli 
nnmernn!! ill ustral ions, eitra eloth, $1 00 ; leather, 15 00. 

ESSAYS ON THE PUERPERAL FEVER, AND OTHER DIS- 
EASES PECPMAR TO WOMEN. In ona neat ootato vol, of aboat 
450 pages, extra oloth, $2 50. 

rjLTMEa OH FE7EEB, In onaavo. tol.of 000 pngea, [eather, $1 76. 

01 

EASES OF CHILDKBN. Siith editi 

UDH large ootavo volume of nearly 800 pages, extra □lutb|' $& 25 ; 

leather, 80 25. (Jn« iiiucd ) 

COOFEB (B. B.) LEOTCRBS ON THE PttlNCIPLES AND PRAC- 
TICE OF SURGERY. In one large 8«i>. vol. of 750 pages, eilra 



lume, nitb 2S platea contnitiiDg about ISO figaren, beauti' 
red. many uf them the sina of life. In one col., etracgly 
extra oloth, $17. {Jujl iiintd.) 
ork, in five parts, paper oovero, foe mailing, (3 per part. 

By Dnnglison. Farbe!>, 
S254 double. columned pages, leather, rained bonde, (15 ; extra cloth. 



the Chief Justioei of England." In one grown oetsvo vol., oloth, |3. 

DUTOR (J. C.) ATREATISE ON HUMAN PHYSIOLOGY. Poorth 
edition, revised, with nearly 300 illustrations oa wood. In one very 
hinilsume oelavo volume of about 70U pages, extra oloth, £5 25 ; 
leather, $1 25, 

DE JONQH. ON THE THREE KINDS OF COD-LIVER OIL. 1 small 
Hmo. (u1.. 7& Clouts. 



ris, Esq., { 



HENRY C. LEA'S PUBLICATIONS. 



DEWEE8 (W. P.) A TREATISE ON THE DISEASES OP FEMALES. 
With illustrations. In one 8vo. toI. of 536 pages, extra oloth, $3. 

A COMPREHENSIVE SYSTEM OP MIDWIFERY. In one 

octavo volume of 600 pages, with plates, extra cloth, $3 50. 

A TREATISE ON THE PHYSICAL AND MEDICAL TREAT- 



MENT OF CHILDREN. In one octavo volume of 548 pages, extra 
oloth, $2 80. 

DICKSON (S. H.) ELEMENTS OF MEDICINE. Second edition, re- 
vised. 1 vol. 8vo., of 750 pages, extra cloth, $4. 

DRTTITT (ROBERT). THE PRINCIPLES AND PRACTICE OP MO- 
DERN SURQERY. A revised American, from the eighth London 
edition, ^^lustrated with 432 wood engravings. In one handsome 
8vo. vol. of nearly 700 large and closely printed pages, extra 
cloth, $4; leather, $5. 

DTJNGLI80N (ROBLET). MEDICAL LEXICON; a Dictionary, of 
Medical Science. Containing a concise explanation of the various 
subjects and terms of Anatomy, Physiology, Pathology, Hygiene, 
Therapeutics, Pharmacology, Pharmacy, Surgery, Obstetrics, Medical 
Jurisprudence, and Dentistry. Notices of Climate and of Mineral 
Waters ; FormulsB for Officinal, Empirical, and Dietetic Preparations, 
with the accentuation and Etymology of the Terms, and the French 
and other Synonymes ; so as to constitute a French as well as English 
Medical Lexicon. In one very large royal 8vo. vol. of 1048 double 
columned pages, in small type j strongly bound in cloth, $6 ; leather, 
raised bands, $6 75. 

HUMAN PHYSIOLOGY. Eighth edition, thoroughly revised. 

In two large 8vo. vols, of about 1500 pages, with 532 illustrations, 
extra cloth, $7. 

NEW REMEDIES, WITH FORMULA FOR THEIR PREPARA- 
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TION AND ADMINISTRATION. Seventh edition. In one very 
large 8vo. vol. of 770 pages, extra cloth, $4. 

E LA BECHE'S OEOLOQICAL OBSERVER. In one large 8vo. vol. 
of 700 pages, with 300 illustrations, cloth, $4. 

ANA (TAMES D.) THE STRUCTURE AND CLASSIFICATION OF 
ZOOPHYTES. With illustrations on wood. In one imperial 4to. vol. , 
cloth, $4 00. 

ELLIS (BENJAMIN). THE MEDICAL FORMULARY. Being a 
collection of prescriptions derived from the writings and practice of 
the most eminent physicians of America and Europe. Twelfth edi- 
tion, carefully revised by A. H. Smithf M. D. In one 8vo. volume 
of 374 pages, extra cloth, $3. {J^ist issued.) 

ERICHSEN (JOHN). THE SCIENCE AND ART OF SURGERY. 
A new and improved American, from the fifth enlarged and re- 
vised London edition. Illustrated with over 630 engravings on 
wood. In one large imperial 8vo. vol. of 1228 closely printed pages, 
extra cloth, $7 50 ; leather, raised bands, $8 50. 

ON RAILWAY AND OTHER INJURIES OF THE NERVOUS 

SYSTEM. In one smaU 8vo. vol., extra oloth, $1. 

ENCYCLOPJEDIA AMERICANA. Complete in 14 large 8vo. vols. 
Containing nearly 9000 double columned pages, oloth, $22. 

ENCYCLOPSSIA OF GEOGRAPHY. In three large 8vo. vols. Illus- 
trated with 83 maps and about 1100 wood-cuts, cloth, $5. 

FISKE FUND PRIZE ESSAYS ON TUBERCULOUS DISEASE. In 
one small 8vo. vol., cloth, $1. 

PLETCHER'S NOTES FROM NINEVEH, AND TRAVELS IN MESO- 
-t POTAMIA, ASSYRIA, AND SYRIA. In one 12mo. vol., oloth, 75 cts. 



HENRY C. LEA'S PUBLICATIONS. 6 

Finn (ATTSTIH). A TREATISE ON THE PRINCIPLES AND 
PRACTICE OF MEDICINE. Third editioo, thoruugbly revise.! uod 
onfapged. In one Inrge 8vo. Toluine of 1002 pages, Bilrtt eloth, SO ; 
leather, raised bands, $T. (Now fsidy.) 

A PRACTICAL TKEATISE. ON THE PHYSICAL EXPLOKA- 

TION OP THE CHEST, AND THE DIAONOSIS OP DISEASES 
AFFECTING THE RESPIRATORY ORGANS. Second and re- 
Tiaed edition. One Sto. vol. of 595 psgea, cloth, fl 50. (Juai Uruod.) 

A PRACTICAL TRBATISEONTUB DIAQKOBIS AND TREAT- 
MENT OF DISHASES OF THE HEART. Sacond edillon, enlargad. 
Id one neat Bto. vol. of over 500 pages, %* 00. (Jiul ready.) 

FOWKE (GEOaOE). A MANUAL OF ELEMENTARY CHBMISTRT. 
From tbe tenth enlarged English edition. In one rojal IZmo. vol. 
of 85T pages, with lUT lllBBtntious, extra clotb, |2 75; lentber, 
S3 25. (JhiI istued.) 
PULLEB (HEKBT). ON DISEASES OP THE LITNOS AND AIR 
^ PASSAGES. Their Pathologr, Phjsionl Diagncnia. Svmptnme and 
Treatment. From the aeoond English edition, tn one gvn. vol. 
o[ about 50D pages, extra cloth, S3 50. (Juii iisiial.) 

&LDOE (GOTTLIEB). ATLAS OF PATHOLOGICAL HISTOLOGY. 
Transloted bj Jofloph Laldy, M.D,, Professor of Anatomy in the 
UnivBrsitj of Pennsylvania, Ao. In one vol. imperial quarto, with 
320 copper plate flgures. plain and onlored, extra nlotb, $4. 

GSAHAU (THOMAS). THE BLEMBNTSOF INORGANIC CHEMIS- 
TRY. INCLUDING THE APPLICATION OF THE SCIENCE IN 
THE ARTS. A new and enlarged edition h; H. Watts and Robert 
Bridges, M.D. In one 8ra. vol., of over SOU puges, with 232 wood- 
cuts, extra cloth, $5 50. 
GIBSON'S INSTITUTES AND PRACTICE OP SURGERY. In two 8to. 
vols, of about 1000 pages, leather, $6 60. 
GRAY (HENRY). ANATOMY, DBSOBIPTIVK AND SURGICAL. 
A new American, from Che BItb and enlarged London edition, tn one 
large imperial Svo. vol. of about SOU pages, Irith over lUU large and 
elaborate engravings on wood. Ctotb, t"; leather, $T. (Nam readj/,) 

GRIFFITH (BOBEBT E.) A UNIVERSAL FORMULARY, CON- 
TAINING THE METHODS OF PREPARING AND ADMINISTBSt 
INO OFFICINAL AND OTHER MEDICINES, In one large Bvo. 
vuL of 050 pu«es, double eolnmnB. extra cloth, S4^ leather, $5. 

GDIZOT'S HISTORY OP OLIVER CROMWELL. In two royal 12mo. 
vols. CooUining SOO pages, eloth, $2. 
GBOaS (SAMUEL D.) A SYSTEM OF SURGERY, PATHOLOGICAL, 
DIAGNOSTIC, THERAPEUTIC, AND OPERATIVE. I![ni.trsted 



by 



engravings. Fourth editi 



improve. 



In two large roya IBvo. vols, at 2200 po^es, strongly bound in leather, 

raised bands. S15. 
A PRACTICAL TREATISE ON THE Dr8BABK3, ISJDRIEft. 

AND MALFORMATIONS OP THE URINARY BLADDER. TIIB 

PROSTATE GLAND, AND THE URETHRA. Seoond edition, 

with 184 illastiUiuns. One large 8vo. vol. of over 900 pages, 

extra cloth, (4. 
A PRACTICAL TREATISE ON FOREIGN BODIES IN THE 

AIK PASSAGES. In one 8<o. vol. of 468 pages. Extra cloth, f 2 T5. 
ELEMENTS OF PATHOLOGICAL ANATOMY. Third edition. 

ti'ina, extra etoth.' {4.' 

HUDBON (A.) LECTtlRES OK THE STUDY OP FEVER. 1 vol. 
8vD., 3IU pages, cloth, }Z 50. (Juai iiirud.} 
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6 HENRY C. LEA'S PUBLICATIONS. 

HEATH (OHSISTOPHEB), PRACTtCAL ANATOMY; A MAKUAL 
OP DISSECTIONS. With addillon-. by W. W, Keen, M, D. In 1 
volume ; over 200 ill nitration!- {Prrpariin^.S 

HAKTSHORNE (HEHHTl. ESSENTIALS OP THG PRINCIPLES 
AND PRACTICE OF MEDICISK. Seound anil ravlafcl siiitiun. lu 
DOB ]2ino. vol. of about 4aD[iiigeB,Dl>itb, S2 38 < half bound, t2a3. 
IJuit isruerl.) 

H&KTSHOBHE (HEintY), CONSPECTCS OP THE MEDICAL 
SCIENCES. ComprifinE Mrknauli of Anatomy. Fbypiologr. Cbemli- 
trj, Materia Medioa, Praotice of Mediolne. Surgery, anil Ob^tetrloa. 
In one royal 12mo. -volume of over lUOO pages, irith about 301) IIIqb- 
tratiang. Stronglir bound in leatber, $5 2i ; extra ulotb, $1 &0. 

MANDAL OF ANATOMY AKDPnyeXOLOQy. One volume royal 

12010., cloth, $1 T6. 

H&BEEBHOIT (S. 0.) PATDOLOGICAL AND PRACTICALOBSERTA- 
TIONS ON DISEASES OP THE ALIMENTARY CANAL, ffiSO- 
PUAGUS, STOMACH, C^CBM, AND INTESTIMES. In on* 8vo. 
yal. of 312 pagej, extra ololb, $2 SO. 

HAMILTON (FRANK H.) A PRACTICAL TREATISE ON PRAC 
TUBES AND DISLOCATIONS. Third edition, revised. In one 
handiome Bvo. vol. of 777 pages, with 294 iUoBtrationa, eilr» 
cloth, 15 76. 

HABRiaOH'B ESSAT TOWARD A CORRECT THEORY OF THE 
SERVODS SYSTEM. In one vol. Sto. of 2»2 [in^eg. *loth, »1 6U. 
HOBITN (RICHABD D.) A DICTIONARY OF THE TEEMS UBED 
IN MEDICINE AND THE COLLATERAL SCIENCES. In one 
ISmo. vol. of over &D0 double oolumned pages, cloth, $1 SO; 
loalher. $2. 

HODGE [HUGH L.) ON DISEASES PECULIAR TO WOMEN, IN- 
CLUDINU DISPLACEMENTS OF THE UTERUS. Second and 
review) editUm. In one gro. volume, cloth, fi ftO. (JiiU iuMd.) 

THE PRINCIPLES AND PRACTICE OF OBSTETRICS. lilps- 

trated nltb large lilhogrnphio platea containing 169 Ggnrei tVnm 
originnl pbotograpba, and with numffroua wood-outa. In one Urge 
quarto vol. of fiSD double-aoluiuned pagea. Strongl; bound in extra 
olatb, $14. 

HOLLAHD (SIE HENRY) , MEDICAL NOTES AND REFLECTIONS. 
From the third Engliah edition. In one Svo. vol. of about SOO pages, 
extra olotb, S3 Sn, 

a ODQEB (RICHABD U.) PRACTICAL DISSECTIONS. Beoond edi- 
tion. In one neat royal 12mo. vol.. half hound, $2. 
aHOHEB' SCRIPTURE OEOOEAPHY AND HISTORY, with IS 
aolored mapa. In 1 vol. 12ioo., cloth, $1. 
aOBNEB (WILLIAK E). SPECIAL ANATOMY AND HISTOLOOY. 
Eijihth edition, revised and modified. In two large Svo. vols, of over 
IDOO pages, oontaining aOO wood^JuW, extra cloth, IB. 

SILL (BERKELEY). SYPHILIS AND LOCAL C0NTAOI0U8 DIS- 
OitUEltS. InoneSro.volumeDfieipagea.extraolath, $3 25. {Jitjt 

[TILLIEE (THOMAB), HAND-BOOK OP SKIN DISEASES. Seconil 

' B^oioth"! i2°2r'' '°^°' ""■ " '"""' " "" "■' " 

KEB. M.) LI 
L THE NORMAK CONQUEST. 

(225; crimson alotta, $2 50; half morocco, 8:1. 
JOHES (:C.HAHDnEID),ANDBIEVBKIHO(E.D.H,) AMANITA 
■ OP PATHOLOGICAL ANATOMY. In one inrge Svo. vol. of noiirl 
750 pages, with ^97 Ulusl ratio as, extra Dloth, f 3 50. 
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HENRY C. LEA'S PDBLICATI0N3. 



JOKEB (C. HARSFIELD). CLmiOAL OBBERVATIOSS ON FDNC- 
TIONAL NERVOOS BISORDKRS. Seoond Americaa Edition. In 

one Hfo. ioI. of 343 |>iiEa«, eitrs elolb, $3 26. 
TTIKKEB (WIIXIAM BEHHODBE). A MANUAL OP PHYSIOLOGT. 
■E^ From tbfl third London edition, with 201) iltaatrntioua. Id une Inrgs 

12ma, vol. of &Se pugea, cloth, 93 25 ; leather, $2 75. 
TTTTAPP (F.) TECHNOLOGY; OR CHEMISTRY APPLIED TO THE 
J^ ARTS AND TO MANUFACTURES, irith Amarioan kdditione, by 

Prof. Walter K. Johosua. la two 8>a. vols., with SUA illustratioDs, 

cloth, $H. 
TT-EWHEDY'B MEMOIRS OP THE LIFE OF WILLIAM WIET. In 
J^ tno vula. 12mo., cloth, $2. 

LEAfHEintYC.) BDPERSTITION AND FORCE ; ESSAYS ON TOE 
WAGER OP LAW, THE WAOEH OP BATTLE, THE ORDEAL. 
AND TORTUHB. Second edition, roviaed. In one handsome rojal 
laroo. vol.. S2 75. (iVow rMrfj-) 

STUDIES IB CnURCH DISTORY. The Rise of the Tempnml 

Power— BoDeat of Clergy— Eioonim on ioati on. la one huidDums 
IZmo. sol. of S15 pp., extra clolb, $2 75. (/«M wJiirrf.) 

LAILEWAITD (M.) AITD WILBOH (HABBIB). A PRACTICAL 
TOEATISB ON THE CAUSES, SYMPTOMS, AND TREATMENT 
OF SPBRMATORRHtBA. TroDBlMsd and odilsd by Henry J. 

McDongall. Fifth American edition. To which ii added ON 

DISEASES OP THE VEglCUL.S SEMINALES. With special re- 
rerenoe to the Morbid Secretions of the PrDBtstio and Urethral 
Udcoup Membrane. Sy Marria Wilson, M. D. In one noat ocUivo 
f about 4O0 pages, extra sloth, {2 TS. 
A BOCBE (H.) YELLOW FEVER IN ITS HISTORICAL, PATHO- 
' LOGICAL. KTIOLOGICAL, AND THERAPEUTICAL RELA- 
TIONS. In two Sto. Tols. ofnejirly 151)11 ftget. otra eloth, »7. 

PNEUMONIA, ITS SUPPOSED CONNECTION, PATHOLO- 

OICAL AND ETIOLOGICAL, WITH AUTUMNAL FEVERS. In 
one Sro. rol. of 500 fig^- C'B t'otb, (3. 

LAUBENCE (J. Z.) AVD HODH <BDSZKT C.) A HANDY-BOOK 
OF OPHTHALMIC GUR6ERY. Second edition, revised by Mr. 
Lnurenue. With nomerooB illuatraliona. In one Bvo. toL, CItr4 
cloth, J3 75. (JiiB iuaid.) 

tEHKABir (C. a.) PHYSIOLOOICAL CHEMISTRY. TrtuialMwl by 
George F. D»y, M. D., and edited by R. B. Ragers. M. D., ProC of 
Chemistry, in the Unireraity of PenoiylraniiL With platn. and nearly 
200 illDBtraUan*. In Ao large 8vu. vuli., coataiainK 1200 psget. 
extra oloth. $fi. 

A MANUAL OF CHEHtCAL PHtSIOLOaT. Tnnilaled with 

note* and additiona, by J. Chiaton Unrrii. M. D. With an InUu- 
dQotory &fay on Vital Forrt. by Prof. Samn^l J*ek>oa. In one 
Tcry handsome 8to. toI. it 330 p-get, extra cloth, %i S5. 

LAW80B (DEORGE). INJURIES OF THE EYE, ORBIT, AND Kilt- 
LfDS. »>lh aboDt IDO illaatratioiu. Piom the lui En^ub ediljoo. 
la oDc handaome Sio. vol., eitm oloth, $3 50. (./an lunu/.) 

tnDLOW (I. L.1 A HANOAL OP EXAU1XATI0N8 UPON ASA- 
TOMT, PnTSIOLOOT. SUROERY, PRACTICE OP MEMCINB, 
0BHTKTRIC8, MATERIA UEDICA. CUEMIBTBY, PUAKJ(.*CV, 
AND TUKRAPEUTICS. To whieh U add»J a UedicaJ Ptnsalary. 
Third rdUiun. la on« royal ISmo. vol. of over 800 tt*^ ■»» 
elulb, !:tISi lulhar. S3 15. 
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LYICCH (W. F.) A NARRATrVE OP THE DNITED STATES EX- 
PEDITION TO THE DKAD SEA AND RIVEll JORDAN. In one 
Inrge and handioma octavo vol., with 2S besitCiral plates and two 

SamB Work, oondensed edition. One volame rojnl ISmo., oitro 

eluth, tl. 

LTOHS (BOBEBT D.) A TREATISE ON FEVER. In one neat 8to. 
vol. of 3li2 pagea, extra aloth. |2 25. 

OUTLINES OP PHYSIOLOQT, HUMAN 
E. With Additions by Fhahcih 0. Smith, 
M. D,, Profeaaor of Ihe Inatitutes of Medioina in the UniverBitj of 
Pen ne; I TUB in. In ons 8td, volame of 102fl pages, with 122 iUuBtin- 
tiona. Strongl; bound in leather, raited bonds, f T 60 j eitm cloth, 
$6 60. [Jiur imud.) 

MAOUSE (JOSEPH). SURGICAI. ANATOMY. In one large im- 
perial qonrtarol., with 68 splendid plates, beautiful!; colored; ooa- 
' ing 190 Sgnrex. man; of them lil'e»iie, extra alnth, $U. 
■ATHB'B DISPENSATORY AND THERAPEUTICAL REMEM- 
BRANCER. Edited by R. E. Oriffilh, H.D. In one IZma. vol. of 
about 300 pages, eitra olotb, 7b cents. 

LCKENZIE (W.) A PRACTICAL TREATISE ON DISEASES AND 
INJURIES OP THE EYE. In one handaoioe 8vo. vol. of 1027 

1, estra cloth, (fi 60. 

[OB (CHAB. D.) OBSTETRICS. THE SCIENCE AND THE ART. 

Fiftli edition, revlEea, with 130 illu titrations. In one beautifully 

■rfled Hvo. vol. of TBO pages, eittra oloth, $5 SO i leather, S6 60. 

WOMAN : HER DISEASES AND TUBIR REMEDIES. Fourth 

1 improved edition. In one largo Svo. vol. of over TOO pages, 

' ' Sb; leuthor, SO. 



pages, with 240 illustrations, extra cloth, {3 T6. 

— THE PRAOTIOE OF SUKUERY. Poarth American, from the 
Inst Edinburgh edition. In ooe large Svo. vol. of TOO pages, with 
.161 iilustraliuQS, extra cloth. $3 76. 

OHTGOMERT (W. P.) AN KSFOSITION OP THE BKJNS AND 
SYMPTOMS OP PREONAKCY. From the second English edition. 
In one handsome 8vo. vol. of nearly 6110 pages, extra cloth, $3 76. 
lyrOELAND (W. W.) DISEASESOPTHEtTRINARY ORGANS. With 



M' 
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M' 



e handEomo Svo. vol. of nbout 
cloth, I 3 60. 



TUTDBL^WD (W.W.) ONTHERBTENTIOSINTHEBLOODOFTHE 



L ELEMENTS OF THE URINARY SECRETION. 



lunilXEK (J,) PRINCIPLES OP PHYSICS AND METEOROLOGY. 
aWL In one large Svo. vol. with 630 wood-cuts, and two colored plates. 

cloth, $i60. 
liyriSABEAU; A LIFE HISTORY. In one roval 12mo. vol,, oloth, 
M 75 cents. 

TiyrACI'AELAND'B TURKEY AND ITS DESTINY. In 2 vols, royal 
m I2mo., oloth, $2. 



d 



DEKRY C. LEA'S PUBLICATIONS. 
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:iLL (JOHSl AMD SMITH (FBANCIS O.) COMPBSDIUM OF 
THE VARIOUS BRANCHES OF MEDICAL SCIESCB. In one 

ith, $i ] Uatiier, miied banrla, Si lb. 
_.TOAII (I. MOOBE). A PEAOTICAL TREATISE ON DISEASES 
OF TEE SKIN. Fidh AiiietieB.n, from Ibe ieounil DuWin adilion. 
In oDe Dent rojul 12ma. Tol. of iBS pages, extra olotb, £3 26. 
— AN ATLAS OF CUTANEOUS DISEASBS, In one hiindBnme 
quotto vol. with beBatifnll; DolDred pl&te8, &e.. BItrk ololfa, %i 50. 
■lEBTIHfi [B. G.) LECTDRES ON ANCIEKT HISTORY i oom- 
" ing lliB hielory of the Asialio Nations, the EgjulinnB, 
ureekfl, Maeedaniin!, and CnrthngBnimi!!. TrnnslHted bj Dr. L. 
Echmiti. In thres neat columej, crown octavo, cloth, tS 00. 

ODtING IWUIIAII). A COUBS"B OF PRACTICAL CHEMISTRY 
FOR THE USB OF MEDICAL STUDENTS. From the fonrth 
niiseA London edition. In one 12mo. vol. of 261 pp., with lb iUua- 
tratiuni, extra cloth, %2. {JuH issutd.) 

PATY (F. W.) A TREATISE ON THE FCNCTION OF DIGESTION : 
ITS DISORDERS AND THEIR TREATMENT. From the <»e<.nd 
London Ed. In ona Svo. vol. of 248 pp., oxt. ol., $3. (Juii isnud.) 

PABBISH (EDWAHD). A TREATISE ON PHARMACY. Withmftny 
Formulas ood Pre^c^riptioDB. Third edition. In one faandfome 8vo. 

PIBBI£(WILLIAIin. THE PRINCIPLES AND PRACTICE OF SDB- 
QERY. In one handsomB ncln-Vo voluiBB of 780 pages, with 310 
illu(!l tat ions, e»ra cloth, S3 76. 

PEBEIBA (lOKATHAB), MATERIA MBDICA AND TnEBAPEU- 
TIC6. An abridged edition. With nnmeroua additions and refe- 
renoea to the United Statae Fharmaaopoiia. B; HorsUo C. Wood, 
M. D. In one Inrge oflCnvo volnme, of I04l> pnges. with 330 iUnitra- 
tione, extra oloth $7 00; leather, raised bands, fS DO. 

PnLSZKT'S MEMOIRS OP AN HUNQARIAN LADY. In one no»t 
rojal 12mo. vol., extra cloth. $1. 
i&GET'S HUNGARY AND TRANSYLVANIA, In two royal Umo. 
vols., cloth, S3. 

B0BEHT8 (WILLIAW). A PRACTICAL TREATISE ON URINARY 
AND RENAL DISEASES. With numerous ill nitrations. In ons 
-ver; handsome Hvo. vol. of 510 pages, extra clotb. £4 50. 

RAHSBOTHAU (FBAHCIB H.) THE PRINCIPLES AND PRAC- 
TICE OF OBSTETRIC MEDICINE AND SURGERY. In one im- 
perial 8vo. vol. of 650 pagen, with 64 plates, besides numerons wood- 
eute in the text. Strongl; bound in leather |7. 

RIOHY (EDVABD). THE CONSTITUTIONAL TREATMENT OF 
FEMALE DISEASES. In one neat royal llmo. toI. of about 25(1 
pp., oitra cloth. $1. 

~ ' American edition. In 

:h. t2 50. 

ROEITAHBBY (OABL). A MANUAL OF PATHOLOOICAL ANA- 
TOMY. Translated bj W. E. Swaine, Edward SievekinB, C. H. 
Moore, and O. E. Day. Four vols. 8vo., bound in two. About 12U0 
pugBi. extra oloth, $7 50. 

EANKE'S HISTORY OF THE TURKISH AND SPANISH EMPIRES 
in the inth and beginning of ITlh Century. In one Svo. rolumo, 

- niSTORY OF THE REFORMATION IN GERMANY. PariB L 
U. III. Inonavol., extrsuloth, SI. 
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SKEY (7BEDEEIC C.) OPERATIVE SUROERY. In oi 
of over SSO pagti, wiLfa abuut IDD vooil-oaW, elatta. S3 21 
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EOTIE (I. FOBBEB). MATERIA MED10A ANP THERAPEUTICS. 
Bditsd by Jos. Cnraon. M. D. In nne largs Svo. lol. of about TDO 
psgea, Hilh 98 illaatriLtioiie, pibrs olotb, $3. 

SMITH (EtrsrACE). ON THE WASTINS DISEASES OF cnrtBRBN. 
In uoe 8ia, vol. uf 195 pp., oitrn cloth, tl 60. {Jiia Hji.jvi.) 
S ABSENT (F.W.) OS BANDAfllNH AND OTHER OPERATIONS 
OF MINOR SURGERY. New oditioo, witb an addttiunsl ohiptor 
on Military Enrger;. In ona bundiionia ra;n.l l2mo. >ol. of amirlf 
400 pngea, witb 1S4 wood .outs, extra ololh, AI 76. 

SMITH {LEWIS J) A TREATISE ON THE DISEASES OP IN- 
FANCY AND CHILDHOOD. A New Work, now mndy. In one 
largo Svo, Wiinifl of 620 pngea, Btronglj bound in lontber, (5 75 : 
eilra cloth, $4 75. 

SHAHPEY (WI1J.IAM) AWD aUAIH (JONES AKD BICHABD). 
HUMAN ANATOMY. Wilb notes nnd uddltiona b; Joa. LsiJy. 
U. D.. Prof, of Anatomy in th« Uniroreity of PenD^ylrania. In Iwn 
largB Svo. voLa. of about 1300 pngea, with 611 iiluatmtiona, entrael. t8. 

SIMPSON (8IE JAME8Y.) CMNIOAL LE0TURE8 OM TUE DI8- 
KAGKS OP WOMEN. (A nnw edition prapBtlug.) 
QIMON'B GENERAL PATHOLOQY. lu one Svo. lol. of 112 pogsi 
.> _. . ..,^ J125, 

> Sto. ' 
3 26. 

SLAOE (D. D.) DIPHTHKRIA ; ITS NATURE AND TREATMENT. 
Soooiid sdition. la ono neat royal I2uio. vol., extra olotb. $1 36. 
SMITH t^EKBT H.) AND HOBNEB (WILLIAM E.) ANATOMICAL 
ATLAS. IlluitTtttiveofthe structure oftbe Human Body. In one large 
iBipcrial Sro. toI., witb about 650 beautiful Qgnrea, extra olotb, $1 60. 

SMITH (EDWARD). CONSUMPTION; ITS EARLY AND REME- 
DIADLE STAGES. In one Bro, vol. of 264 pp., extra oloth, $2 3&. 
SOLLY [SAMUEL). THE HUMAN BRAIN; ITS STRUCTURE, 
PHYS10LOQV, AND DISEASES. In one neat Bvo. vol. of 600 pp. 
with 120 wnad-ouUr, extra Dloth, $2 60. 
QTILLE (ALFRED). THERAPEUTICS AND MATERIA MEDIOA. 

Svo. Tola., Bit'ra clotb, (10 ; ieatber, »I2. (Jnit i„v«d,) 

SALTER (H. H.) ASTHMA ; ITS PATHOLOQY, CAUSES, CONSE- 
QUENCES, AND TREATMENT. In one voIuuib 8vo., extra oloth, 
12 60. 

OBSTETRIC APHORISMS. 
!itlon. With nddltlona by S. R. 
0. vol. of 177 pp., with iiiualra- 
tloDB, extra cloth, $1 25. (Jitil iimrd.) 

SCHOEDLER fFSEDEBlCK) AND MEDLOCK (HBNBY). WONDERS 
OF NATURE. An elementary introduetion to the Soienaea of Pbysiei, 
Ajtronomy, Chemlslry, Minemiogy, Geology, Botany, Zoology, 
and PhysinlDgy. Trnnalaled from the German by H. Medlooh. In 
._. . .. „_. _.. ^ withfl7»illustralion>, extra oloth, t3. 

OBEAT SUBJECTS. Twelve works; each one 15 

eitraololb, »1 60. 

SIBIOKLAin) (AGireS), LIVES OP THE QUEENS OF HENRY 
THE Vin. ASD OF HIS MOTHER. In one orown octavo vol., 
■itra clotb, SI ; black olotb, DO centa. 

MEMOIRS OF BLIZAHETD, SECOND QUEEN REGNANT OF 

ENOLAKD AND IRELAND. In uneoroWD octavo vol., extraalotb, 
$140; bUi^k clulb, $1^0. 
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SCHHITZ ktm ZTTIIFT'8 CL&SSICAI BEBIES. In royal ISmn. 
CORNELII NEPOTIfi LIBER DE EXCELLBNTIBUS DUCIBUS 
ESTERARUM GENTIUM, CUM VITIS CATONIS ET ATTICI. 

I 

^^^ P. VIRQILn MAROSIS CARMINA OMHIA. Trlee in Bitra ololh, 
P SSsenbi^ halfbound, $1. 

M, T. CICERONIS ORATIONES SELECTS XII. With notes, Ao. 

Price in extra olotb, TO cenU ; linlf bound, S» centa. 
BOLOaa EX Q. HORATII FLACCI P0EMATIBU8. Witb notei, 
I Ac. Price in eWra cloth, 70 ceou ; half bound, 80 ocnl*. 

I ADVANCED LATIN EXERCISES, WITH SELECTIONS FOR 

' BEADINO. BuTipod. nith additions. Eitia Qloth, pries 60 cents ; 

balfbDUnd, Tdcenis. 

T&IflTEB (TH0HA8 EAWEES). A MANUAL OF CLINICAL MEDI- 
CINE AND PHYSICAL DIAQNOSIS. Third Amerioan from tbs 
Becand reiised English edition. Edited bj Tiiharj Fox, M. D. Id* 
one handsome 12mo. vol. of 361 pp., olotb, $1 50. {Nov- rnuiy.) 

ON TUB SIGNS AND DISEASES OP PREGNANCT. Firat 

American from tbe seoand English edition. With four colored plnias 
and numerous illustrations on wood. In one vol. Bvo, of ubont 60U 
pages, extra olotb, (4 25. (J»« imed.) 

TATLOB (&LFB£II B.) MEDICAL JURISPRUDENCE. Sixth Ameri- 
can from tbe eighth London edition. With notes and references to 
Ameriean Decisions, by C. B. Penrose of the Pbila-lelpbin Bar, In 
one large Syo. vol. of 776 pnges, extra cloth, )4 bO ; IcBthor, $B 60. 
qiHOHAB (T. GAILIABS). A COMPLETE PBACTIOAL TREATISE 
J- ON THE DISEASES OF FEMALES. Second and revieed edition. 
Id one large and bandsoma octavo volume uf about fi.'^O pages, irilh 
illuatraiiDOS, extra cloth, |6 r leather, fO. (Now rmdy.) 
IGIC 
ge B. 

a cloth, $1 7S. 

ON CERTAIN 

ACUTE DISEASES. In one vol. Bvo. of 3ZU pp., extra cloth, fi 50. 

TOTHBEE (JOSEPH). THE DISEASES OF TBE EAR: Their nature. 
Diagnosis, and Treatment. Second Americnu editlno. In one 

handsome Sro. vol. uf 440 pp., -with 100 illuitratioos, extrsoloth, {4. 
rnHOHFSON ISIR HEFBT). CLINICAL LECTURES ON DISEASES 
i. OF THE URINARY ORGANS. In one 8vo. volume of 2tii pages, 

witb illnstratiuns, otra ciulli, %,1 ZS. (Jntt issued.) 
THE PATDOLOOY AND TREATMENT OF STRICTDRE OP 

THE URETHRA AND URINARY FISTUL*. Prom tbo Ibird 

Englisb edition. In one 8yo. vol. of 359 pp., with iitastrationg, extra 

clotb, t:i 60. (Jnir I'litto^.) 

WAL8HE (W. H.) PRACTICAL TREATISE ON THE DISEAGEB 
OF THE HEART AND GREAT VESSELS. Third American fram j 

^^^m the third revi.'ed Luudou edition. lu one Eva. vol. of 420 pasafl^^H 
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WALES (PHILIP 8.) MECHANICAL THERAPEUTICS : A Prao- 
tioal Treatise on Surgioal Apparatus, Applianoes, and Elementary 
Operations ,* embracing Minor Surgery, Bandaging, Orthopraxy, and 
Treatment of Fractures and Dislocations. In one large Svo. vol. of 
about 700 pages, with 642 illustrations on wood, extra cloth, $5 75 ,* 
leather, $6 75. {Just issued.) 

WELLS (J. 80ELBER6). A TREATISE ON THE DISEASES OF 
THE EYE. Edited with additions by I. Minis Hays, M. D. In one 
large and handsome octavo vol. of 736 pp., with 6 colored plates and 
216 wood-cuts, also selections from the test-types of Jaeger and Snel- 
len, extra cloth, $5 ,* leather, $6. {Just issued.) 

WHAT TO OBSEBYE AT THE BEDSIDE AND AFTER DEATH 
IN MEDICAL CASES. In one royal 12mo. vol., extra cloth, $1. 

WATSON (THOMAS). LECTURES ON THE PRINCIPLES AND 
PRACTICE OF PHYSIC. A new American from the last revised 
Euglish edition, with additions by D. Francis Condie. With 185 
illustrations on wood. In one very large volume imperial Svo. of 
over 1200 pages, in small type, extra cloth, $6 50 ; strongly bound 
in leather, raised bands, $7 50. 

WEST (CHAELES). LECTURES ON THE DISEASES PECULIAR 
* V TO WOMEN. Third American from the Third English edition. In 
one octavo volume of 550 pages, extra cloth, $3 75 ; leather, $4 75. 
(Now ready.) 

LECTURES ON THE DISEASES OP INFANCY AND CHILD- 

HOOD. Fourth American from the fifth revised English edition. In 
one large 8vo. vol. of 656 clesely printed pages, extra cloth, $4 50 ; 
leather, $5 50. 

AN ENQUIRY INTO THE PATHOLOGICAL IMPORTANCE 



OF ULCERATION OF THE OS UTERI. In one vol. Svo., extra 
cloth, $1 25. 

WILLIAMS (CHARLES J. B.) PRINCIPLES OF MEDICINE. A 
new American from the third revised London edition. In one Svo. 
vol. of about 500 pages, extra cloth, $3 50. 

WILSON (EBA8MTT8); A SYSTEM OF HUMAN ANATOMY. A 
new and revised American from the last English edition. Illustrated 
with 397 engravings on wood. In one handsome Svo. vol. of over 
600 pages, extra cloth, $4 ; leather, $5. 

THE DISSECTOR'S MANUAL. ThirdAmerioan from the last 

revised London edition. In one large 12mo. vol. of 582 pages, with 
154 illustrations, extra cloth, $2. 

ON DISEASES OF THE SEIN. The seventh American from 



the last English edition. In one large Svo. vol. of over 800 pages, 
extra cloth, $5. (Just ready.) 

Also A SERIES OF PLATES, illustrating " Wilson on Diseases of the 
Skin,** consisting of 20 plates, thirteen of which are beautifully 
colored, representing about one hundred varieties of Disease. $5 5U. 

Also, the TEXT AND PLATES, bound in one volume, extra cloth, $10. 

THE STUDENT'S BOOK OF CUTANEOUS MEDICINE. In 



one handsome royal 12mo. vol., extra cloth, $3 50. 

WINSLOW (FORBES). ON OBSCURE DISEASES OF THE BRAIN 
AND DISORDERS OF THE MIND. In on© handsome Svo. vol. 
of nearly 600 pages, extra cloth, $4 25. 



